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SECTION  1 
INTRODUCTION 


Parsons  Engineering  Science,  Inc.  (Parsons  ES)  was  retained  by  the  Air  Force  Center 
for  Environmental  Excellence,  Technology  Transfer  Division  (AFCEE/ERT)  under  Air 
Education  and  Training  Command  (AETC)  Contract  No.  F41689-96-D-0710,  Order  No. 
5015  to  prepare  a  corrective  action  plan  (CAP)  to  support  a  risk-based  remediation 
decision  for  contaminated  soil  and  grovmdwater  at  Site  FT-16,  Tyndall  Air  Force  Base 
(AFB),  Florida. 

1.1  DESCRIPTION  OF  THE  RISK-BASED  APPROACH 

The  objective  of  risk-based  remediation  is  to  reduce  the  risk  of  specific  chemicals  to 
human  health  and/or  ecological  receptors  such  as  animals  or  plant  life.  For  any  chemical 
to  pose  a  risk,  four  elements  must  exist  at  the  site: 

•  A  source  of  chemical  contamination  that  exceeds  or  could  generate  chemical 
contamination  above  health-protective  or  aesthetic  standards; 

•  A  mechanism  of  contaminant  release; 

•  A  hiiman  or  ecological  receptor  available  for  chemical  contact;  and 

•  A  completed  pathway  through  which  that  receptor  will  contact  the  chemical. 

If  any  one  of  these  four  elements  is  absent  at  a  site,  there  is  no  current  risk.  The 
reduction  or  elimination  of  risk  can  be  accomplished  by  limiting  or  removing  any  one  of 
these  four  elements  from  the  site. 

The  goal  of  this  risk-based  remediation  approach  is  to  find  the  most  cost-effective 
method  of  reducing  present  and  future  risk  by  combining  three  risk  reduction  techniques: 

•  Chemical  Source  Reduction  -  Achieved  by  natural  attenuation  processes  over 
time  or  by  engineered  removals  such  as  free  product  recovery,  soil  vapor 
extraction  (SVE),  or  in  situ  bioventing. 

•  Chemical  Migration  Control  -  Examples  include  natural  attenuation  of  a 
groundwater  plume,  and  SVE  to  prevent  migration  of  hazardous  vapors  to  a 
receptor  exposure  point. 

•  Receptor  Restriction  -  Examples  include  land  use  controls  and  site  fencing  to 
eliminate  chemical  exposme  until  natural  attenuation  and/or  engineered 
remediation  reduce  the  chemical  source  and/or  eliminate  the  potential  for 
chemical  migration  to  an  exposure  point. 

1.2  RISK-BASED  APPROACH  TASKS 

The  major  tasks  of  this  risk-based  project  are: 

•  Assessing  available  data  and  collecting  any  supplemental  site  characterization 
data  necessary  to  define  the  nature,  magnitude,  and  extent  of  soil  and 
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groundwater  contamination  and  to  document  to  what  degree  natural  attenuation 
processes  are  operating  at  the  selected  sites; 

•  Determining  whether  an  unacceptable  risk  to  human  health  or  the  environment 
currently  exists  or  may  exist  in  the  foreseeable  future  using  applicable  Florida 
Department  of  Environmental  Protection  (FDEP)  guidance  and  regulations, 
quantitative  contaminant  fate  and  transport  models,  and  exposure  concentration 
estimates; 

•  Evaluating  and  recommending  a  remedial  alternative  that  both  reduces  the 
source  of  contamination  and  minimizes  or  eliminates  risks  to  potential  receptors; 
and 

•  Documenting  the  remedial  action  selection  process  in  a  report  that  satisfies 
FDEP  requirements. 

1.3  REGULATORY  REQUIREMENTS 

This  section  describes  Florida's  tiered  approach  for  risk-based  remedial  action  at  sites 
contaminated  with  petroleum  products.  The  Petroleum  Contamination  Site  Cleanup 
Criteria  rule  [Chapter  62.770  of  the  Florida  Administrative  Code  (FAC)]  (FDEP,  1997) 
presents  guidance  for  determination  of  remedial  requirements  for  closure  of  petroleum- 
contaminated  sites,  including  several  mechanisms  for  determining  matrix-specific 
cleanup  criteria.  The  regulations  allow  closure  of  petroleum  release  sites  under  several 
different  scenarios,  including: 

•  No-Further-Action  (NFA)  Proposal  Without  Conditions, 

•  NFA  Proposal  With  Conditions,  or 

•  Monitoring-Only  Proposal  for  Natural  Attenuation. 

A  Remedial  Action  Plan  (RAP)  must  be  prepared  for  sites  that  do  not  meet  the 
requirements  for  NFA  or  Natural  Attenuation.  Closure  of  a  site  under  the  NFA-Without- 
Conditions  alternative  would  allow  unrestricted  future  use  of  the  site  (e.g.,  residential 
land  use),  and  therefore  the  requirements  and  allowable  contaminant  levels  under  this 
alternative  are  the  most  restrictive.  The  NFA-With-Conditions  alternative  requires  that 
appropriate  institutional  or  engineering  controls  be  implemented  to  limit  receptor 
exposure;  sites  seeking  closure  under  this  alternative  are  subject  to  potentially  less 
stringent  cleanup  levels.  A  Natural  Attenuation  Monitoring  Program  is  a  recognized 
means  of  remediating  a  site,  with  the  goal  of  achieving  the  NFA  target  cleanup  levels 
(TCLs). 

The  actual  or  potential  beneficial  use  of  the  groundwater  and  susceptibility  of  the 
aquifer  to  contamination  are  considered  in  the  risk-based  corrective  action  program  to 
determine  site-specific  remediation  target  levels.  All  groundwater  of  the  State  of  Florida 
is  classified  according  to  the  following  uses: 

Class  F-I:  Potable  water  use:  groundwater  in  a  single  source  aquifer 

described  in  Rule  62-520.460,  FAC.  that  has  a  total  dissolved  solids  (TDS) 
content  of  less  than  3,000  milligrams  per  liter  (mg/L)  and  was  specifically 
reclassified  as  Class  F-I  by  the  Commission. 
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Class  G-I:  Potable  water  use;  groundwater  in  a  single-source  aquifer 

that  has  a  TDS  content  of  less  than  3,000  mg/L. 

Class  G-II:  Potable  water  use:  groundwater  in  an  aquifer  that  has  a  TDS 
content  of  less  than  10,000  mg/L,  unless  otherwise  classified  by  the 
Commission. 

Class  G-III:  Non-potable  water  use:  groundwater  in  an  unconfined  aquifer  that 
has  a  TDS  content  of  10,000  mg/L  or  greater;  or  that  has  a  TDS  content  of 
3,000-10,000  mg/L  and  either  has  been  reclassified  by  the  Commission  as 
having  no  reasonable  potential  as  a  future  source  of  drinking  water,  or  has  been 
designated  by  the  FDEP  as  an  exempted  aquifer  pursuant  to  Rule  62-28.130(3), 
FAC. 

Class  G-IV:  Non-potable  water  use:  groundwater  in  a  confined  aquifer  that  has 
a  TDS  content  of  10,000  mg/L  or  greater. 

The  classification  of  the  groundwater  beneath  Site  FT- 16  is  unknown. 

1.3.1  No  Further  Action 

Closure  of  a  petroleum  release  site  imder  a  NFA  Proposal  (without  or  with 
conditions)  requires  that  a  site  meet  the  following  criteria: 

•  No  free  product  is  present  (as  specified  in  62-770.680  (l)(a),  FAC); 

•  No  fire  or  explosion  hazard  is  present  due  to  release  of  petroleum  or  petroleum 
products ; 

•  No  "excessively  contaminated  soil"  (as  defined  in  62-770.200,  FAC)  is  present; 
and 

•  Matrix-specific  target  cleanup  levels  are  met. 

The  Petroleum  Contamination  Site  Cleanup  Criteria  rule  (FDEP,  1 997)  incorporates 
matrix-specific  TCLs  for  petroleum  constituents  in  the  form  of  "look-up"  tables  or 
through  reference  to  other  applicable  regulations  (i.e.,  state  groundwater  or  surface  water 
regulations).  Contaminant  concentrations  in  all  affected  media  at  a  site  must  be  below  all 
applicable  TCLs  for  the  site  to  qualify  for  a  NFA  (with  or  without  conditions)  proposal. 
This  comparison  also  is  known  as  a  Tier  I  assessment. 

The  rule  also  allows  for  the  development  of  alternative  cleanup  standards  based  on  a 
site-specific  risk  assessment  for  use  in  a  NFA  Proposal  with  conditions  (Tier  II 
assessment).  These  site-specific  alternative  cleanup  standards  can  be  used  in  place  of 
those  presented  in  the  look-up  tables. 

1.3.2  Natural  Attenuation  with  Monitoring 

The  FDEP  recognizes  natural  attenuation  with  monitoring  as  a  viable  site 
remediation  strategy.  The  following  criteria  must  be  met  to  demonstrate  that  this  strategy 
is  appropriate  for  a  site: 

•  No  free  product  is  present  (as  specified  in  62-770.690  (l)(a),FAC); 
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•  Contaminated  soil  is  not  present  to  the  extent  that  it  may  increase  cleanup  costs; 

•  Groundwater  contaminant  concentrations  above  applicable  TCLs  are  not 
migrating  beyond  a  temporary  point  of  compliance  (POC); 

•  Available  data  show  an  overall  decrease  in  the  mass  of  contamination;  and 

•  Contaminant  concentrations  in  groimdwater  do  not  exceed  appropriate  criteria 
(Table  IX  levels,  62-770,  FAC);  or  the  technical  evaluations  (as  specified  in  62- 
770.690  (l)(f),  FAC)  indicate  that  natural  attenuation  is  an  appropriate  remedial 
alternative. 

Natural  attenuation  with  monitoring  requires  the  establishment  of  a  temporary  POC 
based  on  site-specific  conditions  relating  to  land  and  groundwater  use,  potentially 
exposed  populations,  hydrogeology,  and  type  and  concentrations  of  contaminants. 
Concentrations  of  petroleum  compounds  at  the  POC  cannot  exceed  levels  presented  in  the 
rule.  Monitoring  of  natural  attenuation  to  show  plume  stability  and/or  contaminant 
reductions  can  eventually  lead  to  a  proposal  for  NFA  With  or  Without  Conditions. 

1.3.3  Summary 

In  summary,  the  Petroleum  Contamination  Site  Cleanup  Criteria  rule  allows  a  rapid 
determination  of  whether  or  not  a  site  can  qualify  for  a  NFA  proposal  and/or  the 
appropriateness  of  natural  attenuation  with  monitoring  as  a  remedial  strategy.  The  rule 
allows  for  inclusion  of  site-specific  information  in  developing  alternative  cleanup  levels 
for  NFA  with  conditions,  and  provides  guidance  on  preparation  of  a  RAP  if  active 
remediation  is  warranted. 

1.4  REPORT  ORGANIZATION 

This  CAP  consists  of  nine  sections,  including  this  introduction,  and  four  appendices. 
Site  backgrovmd,  including  operating  history  and  a  review  of  environmental  site 
investigations  conducted  to  date,  is  provided  in  the  remainder  of  this  section.  Section  2 
summarizes  the  1998  site  characterization  activities  performed  by  Parsons  ES.  Physical 
characteristics  of  Site  FT-16  and  surrounding  environs  are  described  in  Section  3.  A  Tier 
I  evaluation  is  completed  in  Section  4  to  identify  those  site  contaminants  that  are 
considered  chemicals  of  potential  concerns  (COPCs).  Section  5  summarizes  the  nature 
and  extent  of  COPC  contamination  at  the  site.  Section  6  addresses  the  effects  of  natural 
chemical  attenuation  processes  that  are  documented  to  be  occurring  at  the  site,  and 
presents  quantitative  chemical  fate  and  transport  analyses.  A  Tier  II  evaluation  and 
receptor  exposure  analyses  and  conclusions  are  included  in  Section  7.  Section  8  presents 
a  long-term  monitoring  (LTM)  plan.  Section  9  presents  references  used  in  preparing  this 
CAP. 

Pertinent  information  fi-om  prior  investigations  is  presented  in  Appendix  A. 
Analytical  data  sheets  and  chain-of-custody  records  are  in  Appendix  B.  Boring  logs, 
groundwater  sampling  forms,  and  well  construction  diagrams  for  all  sampling  activities 
completed  by  Parsons  ES  during  the  March  1998  field  effort  are  included  in  Appendix  C. 
The  BIOSCREEN  fate  and  transport  model  results  and  related  information  used  in  the 
predictive  chemical  fate  assessment  are  in  Appendix  D. 
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1.5  SITE  DESCRIPTION  AND  BACKGROUND 

Tyndall  AFB  is  located  in  Bay  County  in  the  Florida  panhandle  (Figure  1.1).  Site 
FT- 16  is  a  former  fire  training  area  (FT A)  located  northwest  of  the  main  nmway  and  just 
south  of  Fred  Bayou  (also  known  as  Shoal  Point  Bayou),  an  extension  of  East  Bay 
(Figures  1.2  and  1.3).  Fred  Bayou  also  is  the  subject  of  an  ongoing  investigation  (Site 
OT-29).  Also  known  as  the  Shell  Bank  FTA,  Site  FT- 16  was  the  original  fire  training 
area  at  Tyndall  AFB  and  was  used  initially  from  1943  to  1952.  After  1952,  fire  training 
activities  were  temporarily  conducted  at  another  area,  but  resumed  at  the  Shell  Bank  site 
in  1968  and  continued  until  1980.  Prior  to  1970,  fire  training  activities  took  place 
approximately  two  to  three  times  per  week.  From  1970  until  1980,  the  exercises  were 
held  two  to  four  times  per  month.  Waste  fuels  and  solvents  from  the  industrial  operations 
at  the  Base  were  commingled  and  stored  in  waste  storage  tanks  at  the  site.  Undergroxmd 
fuel  lines  were  used  to  transfer  the  waste  fuel  from  the  storage  area  to  the  bum  pit,  where 
the  waste  was  ignited  for  fire  training  exercises.  Two  aboveground  storage  tanks  (ASTs) 
were  moved  to  the  site  in  1968  and  used  to  store  flammable  liquid  wastes.  The  tanks 
were  removed  from  the  site  in  1980.  No  documentation  has  been  found  indicating  that 
the  vmderground  fuel  lines  were  removed  (BCM,  1996). 

1.5.1  Previous  Investigations 

The  Shell  Bank  FTA  was  identified  as  an  area  of  concern  during  an  Installation 
Restoration  Program  (IRP)  Phase  I  -  Records  Search  (CH2M  Hill,  1981).  The  site  was 
assigned  a  hazard  rating  score  of  40  and  was  not  considered  to  pose  a  threat.  No  further 
investigation  of  the  site  was  recommended.  Despite  the  conclusions  of  the  Phase  I 
investigation,  the  Shell  Bank  FTA  was  further  investigated  during  an  IRP  Phase  II,  Stage 
I  investigation  (Water  and  Air  Research,  1984).  Four  backhoe  pits  were  excavated  within 
the  previously  identified  area  of  concern  in  order  to  collect  groimdwater  samples.  Low 
levels  of  dissolved  organic  carbon,  total  organic  halogens,  and  total  phenols  were 
detected  in  the  groundwater  samples.  The  Phase  II,  Stage  I  Report  recommended  that 
additional  analyses  for  specific  compounds  be  conducted  at  the  site. 

Environmental  Science  and  Engineering  (ESE,  1986)  conducted  an  IRP  Phase  II, 
Stage  II  investigation.  Three  piezometers  were  installed  to  determine  the  direction  of 
groundwater  flow.  Groundwater  was  determined  to  flow  east-northeast  toward  Fred 
Bayou.  Three  monitoring  wells  were  then  installed,  and  groundwater  samples  were 
collected  for  laboratory  analysis.  Low  levels  of  several  purgeable  halocarbons  and 
benzene  were  detected  in  the  groundwater  sample  from  one  monitoring  well. 

An  IRP  Phase  IV  -  Remedial  Investigation  was  conducted  by  Geraghty  &  Miller,  Inc. 
(1991).  Twenty-five  soil  borings  were  drilled  to  the  water  table  to  collect  soil  samples  for 
organic  vapor  headspace  analysis.  Six  shallow  monitoring  wells  and  two  deep 
monitoring  wells  were  subsequently  installed  to  further  delineate  the  contaminated  areas. 
Soil  samples  were  collected  for  laboratory  analysis  from  each  of  the  monitoring  well 
boreholes.  Groundwater  samples  were  collected  from  the  eight  newly  installed  and  three 
previously  installed  monitoring  wells.  Additionally,  two  surface  water  and  sediment 
samples  were  collected  from  Fred  Bayou. 

A  supplemental  Contamination  Assessment  was  conducted  by  BCM  (1996).  Two 
hundred  and  four  soil  samples  were  collected  from  84  hand-augered  boreholes,  and  the 
headspace  of  each  sample  was  analyzed  onsite  with  an  organic  vapor  analyzer  (OVA). 
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Soil  samples  from  eight  of  the  soil  borings  were  sent  to  a  laboratory  for  analysis  of 
volatile  organic  compounds  (VOCs),  total  recoverable  petroleum  hydrocarbons  (TRPH), 
and  Resource  Conservation  and  Recovery  Act  (RCRA)  metals.  Two  deep  [50  feet  below 
ground  surface  (bgs)]  groundwater  samples  were  collected  for  analysis  of  VOCs  and 
polynuclear  aromatic  hydrocarbons  (PAHs)  near  Fred  Bayou  using  a  Geoprobe®  direct- 
push  sampler.  Additionally,  BCM  installed  five  additional  shallow  monitoring  wells  at 
the  site.  Groundwater  samples  were  collected  from  the  5  newly  installed  wells  and  1 1 
previously  installed  wells  for  laboratory  analysis  for  VOCs,  semivolatile  organic 
compounds  (SVOCs),  TRPH,  and  total  lead.  Surface  water  and  sediment  samples  were 
collected  from  three  locations  along  the  shore  of  Fred  Bayou.  Slug  tests  were  conducted 
in  all  sixteen  site  monitoring  wells.  Pertinent  data  from  the  Supplemental  CA  report  are 
included  in  Appendix  A. 

1.5.2  SiteOT-29 

As  discussed  above,  Fred  Bayou  also  is  the  subject  of  an  ongoing  investigation. 
Known  as  Site  OT-29,  the  investigation  includes  a  remedial  investigation  (RI)  and  a 
baseline  risk  assessment  (BRA).  The  RI  and  BRA  focus  on  surface  water,  sediment,  and 
boimdary  soils  that  may  have  been  impacted  by  boat  and  fuel  distribution  activities  at  the 
bayou.  The  northern  boundary  of  Site  FT- 16  is  part  of  Site  OT-29  (Figures  1.2  and  1.3). 
As  part  of  the  March  1998  investigation  at  Site  FT- 16,  sediment  and  water  samples  were 
collected  at  the  edge  of  the  bayou  to  assess  if  Site  FT- 16  contaminants  had  impacted  Site 
OT-29  media.  As  discussed  in  Sections  4  and  5,  the  analytical  data  indicate  that  Site  OT- 
29  is  not  impacted  by  site  contamination.  However,  the  data  are  presented  in  this  report 
so  that  Tyndall  AFB  may  incorporate  them  into  the  ongoing  investigation  at  Site  OT-29. 


I:\TYN-RBIC\REPORT\FT-16\FTrEXT2.DOC 


1-6 


PARSONS 

ENCINEERiNG  SCIENCE.  INC. 


TORMER  FUEL— ^ 
STORAGE  AREA 


MW-5  €> 


8  ^MP-2  (ABANDONED)  (/ 

- - — 

\  0  MP-1  (ABANDONED) 

8MW-6 

\  /  ®SB-3 


€>  ^  MP-3 

T10-3  /  DMW^  ® 

U-4e  s^i 

V  / 


FORMER  FIRE 
TRAINING  PIT 


8MW-3 


DMW-1 

I  ® 

SB-2 


MW-8 


MW-7 


MW-2 


LEGEND 

8 

MONITORING 

WELL 

MONITORING 

POINT 

J:/731854/CADD/TYNDALL/rT-LAY 

1"  =  150' 


FIGURE  1.3 

SITE  FT-16 
LAYOUT 


Risk-Based  Approach  To  Remediation 
Site  FT-16 
Tyndall  AFB,  Florida 

PARSONS 

ENGINEERING  SCIENCE,  INC. 

Atlanta,  Georgia 


SECTION  2 

SITE  CHARACTERIZATION  ACTIVITIES 


Since  1984,  several  soil  and  groundwater  investigations  have  been  conducted  at  Site 
FT- 16.  These  investigations  focused  on  characterizing  and  delineating  dissolved 
hydrocarbons  in  groundwater  and  residual  fuel  hydrocarbons  in  soils.  Parsons  ES 
conducted  an  investigation  at  the  site  during  March  1998  to  collect  site-specific  data 
relevant  to  quantifying  the  effects  of  natural  contaminant  attenuation  processes  and  to 
facilitate  development  and  implementation  of  a  risk-based  remedial  action  for  Site  FT-16. 
Soil  gas,  soil,  sediment,  surface  water,  and  groimdwater  were  sampled  to: 

•  Further  delineate  the  extent  of  contamination; 

•  Assess  temporal  trends  in  soil  and  groundwater  contaminant  concentrations; 

•  Support  contaminant  fate  and  transport  analyses;  and 

•  Develop  appropriate  exposure-point  concentrations  to  compare  to  final 
remediation  goals. 

To  the  extent  practicable,  data  collected  during  previous  investigations  were  used  to 
augment  this  study.  Emphasis  was  placed  on  collecting  data  documenting  the  natural 
biodegradation  and  attenuation  of  fuel  hydrocarbons  in  soils  and  groimdwater  at  the  site. 

The  March  1998  supplemental  site  characterization  activities  performed  by  Parsons 
ES  at  Site  FT-16  are  briefly  described  in  the  remainder  of  this  section.  Most  site 
characterization  procedures  (i.e.,  soil,  soil  gas,  and  groundwater  sampling  procedures)  are 
described  in  detail  in  the  project  Sampling  and  Analysis  Plan  (SAP)  (Parsons  ES,  1997a). 

2.1  SCOPE  OF  DATA  COLLECTION  ACTIVITIES 

As  part  of  the  risk-based  remedial  approach  for  Site  FT-16,  field  data  collection 
efforts  focused  on  investigating  specific  chemical  constituents  that  potentially  pose  a 
threat  to  human  health  or  the  environment.  The  chemicals  targeted  for  study  at  this  site 
were  identified  from  previous  site  investigations  and  from  analytical  requirements  listed 
in  FDEP  (1997).  The  petroleum  hydrocarbon  and  associated  constituents  identified  and 
addressed  as  part  of  this  study  include  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
(BTEX);  methyl  tertiary  butyl  ether  (MTBE),  1,2-dibromoethane  (EDB),  PAHs,  TRPH, 
and  lead.  These  analytes  were  targeted  based  on  previous  site  assessment  results. 

The  risk-based  investigation  for  Site  FT-16  was  conducted  according  to  the 
methodologies  presented  in  the  fVork  Plan  for  the  Risk-Based  Investigation  and  Closure 
of  the  Base  Exchange  Service  Station  and  Site  FT-16  (Parsons  ES,  1997b),  hereafter 
referred  to  as  the  work  plan.  The  work  plan  was  developed  according  to  available 
guidelines  and  requirements  of  the  FDEP  to  support  site  closure. 

The  following  sampling  and  testing  activities  were  performed  by  Parsons  ES  during 
March  1998  at  the  site  as  part  of  this  investigation: 

•  Drilled  six  soil  borings; 
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•  Collected  nine  subsurface  soil  samples  and  one  duplicate  sample  for  fixed-base 
laboratory  analysis  from  the  six  boreholes; 

•  Installed  two  permanent  and  two  temporary  small-diameter  groundwater 
monitoring  points; 

•  Collected  groundwater  samples  from  six  existing  groundwater  monitoring  wells 
and  the  four  newly  installed  points;  and 

•  Collected  three  soil  gas  samples  for  laboratory  analysis  from  three  locations. 

•  Collected  one  sediment  sample  for  laboratory  analysis  from  one  location  at  the 
edge  of  Fred  Bayou  (Site  OT-29). 

Analytical  method  detection  limit  (MDL)  requirements  were  considered  before  site 
characterization  work  was  initiated  under  the  risk-based  remediation  investigation. 
Suitable  analytical  methods  and  quality  control  (QC)  procedures  were  selected  (Parsons 
ES,  1997a)  to  ensure  that  the  data  collected  under  this  program  are  of  sufficient  quality  to 
be  used  in  a  quantitative  risk  assessment. 

Soil  and  groundwater  samples  were  analyzed  in  the  field  and  by  Quanterra,  Inc.  of 
Arvada,  Colorado;  Tampa,  Florida;  and  Dallas,  Texas.  Soil  gas  samples  were  analyzed  in 
the  field  and  by  Air  Toxics,  Ltd.  of  Folsom,  California.  The  laboratory  data  sheets  and 
chain-of-custody  records  are  presented  in  Appendix  B.  The  analytical  protocols  for  all 
samples  are  summarized  in  Table  2.1.  Table  2.2  summarizes  the  field  and  fixed-base 
laboratory  analyses  performed  by  sampling  location.  These  analyses  and  measurements 
for  various  inorganic,  geochemical,  and  physical  parameters  were  performed  to  document 
natural  biodegradation  processes  and  to  assess  the  potential  effectiveness  of  low-cost 
source  reduction  technologies. 

2.2  SUBSURFACE  SOIL  SAMPLING 

Soil  samples  were  collected  from  six  soil  boreholes  (SoBo-1  through  SoBo-6)  to 
obtain  soil  total  organic  carbon  (TOC)  data  and  to  further  characterize  soil  contamination 
at  the  site  at  locations  where  previous  investigations  indicated  relatively  high  soil 
contaminant  concentrations  (Appendix  A).  Soils  were  sampled  to  facilitate  evaluation  of 
the  potential  for  contaminant  partitioning  from  soil  into  groundwater  and  soil  gas,  and  to 
assess  the  magnitude  of  any  changes  in  contaminant  concentrations  that  have  occurred 
over  time.  The  soil  boring  locations  are  presented  on  Figure  2.1.  These  borings  were 
advanced  using  a  Geoprobe®  hydraulic  sampling  rig  as  described  in  the  SAP  (Parsons  ES, 
1997a). 

Soil  samples  for  laboratory  or  field  analysis  were  collected  at  regular  intervals  from 
all  boreholes,  both  above  and  below  the  groundwater  surface.  A  total  of  nine  soil 
samples  and  one  duplicate  sample  from  the  six  boreholes  were  submitted  to  Quanterra 
Inc.  for  laboratory  analysis.  Samples  from  all  six  boreholes  were  described  for  lithology 
and  field  screened  for  volatile  organic  vapors  using  a  photoionization  detector  (PID). 
Soil  borehole  information  is  summarized  in  Table  2.3,  and  borehole  logs  eind  completion 
diagrams  for  the  newly-installed  monitoring  points  are  included  in  Appendix  C.  Soil 
analytical  results  are  summarized  and  discussed  in  Sections  4  and  5. 


2-2 

I;\TYN-RBIC\REPORT\FT-16\FTTEXT2.DOC 


2.3  MONITORING  WELL  INSTALLATION  AND  DEVELOPMENT 

Two  permanent  monitoring  points  (MP-3  and  MP-4)  and  two  temporary  monitoring 
points  (MP-1  and  MP-2)  were  installed  during  the  field  effort.  The  purpose  of  MP-1  and 
MP-2  is  to  allow  assessment  of  the  magnitude  of  contaminant  concentrations  migrating  to 
Site  OT-29  (Fred  Bayou).  Point  MP-3  was  installed  northeast  of  well  SB-1  between  the 
two  contaminant  source  areas  to  obtain  contaminant  decay  rate  information.  MP-4  was 
installed  in  an  area  of  excessively  contaminated  soil  to  assess  maximum  contaminant 
concentrations  in  groimdwater.  Table  2.3  sxunmarizes  the  monitoring  well  completions, 
and  Figure  2.1  presents  the  monitoring  point  locations. 

MP-1  and  MP-2  were  constructed  using  stainless  steel  screen  and  riser  pipe  having 
an  internal  diameter  (ID)  of  0.75  inch.  The  screens  of  these  two  points  were  one  foot 
long  and  consisted  of  stainless  steel  mesh.  These  points  were  installed  by  driving  the 
metal  sections  into  the  ground  with  a  sledge  hammer.  MP-3  and  MP-4  were  constructed 
of  Schedule  80  polyvinyl  chloride  (PVC)  screen  and  riser  having  an  ID  of  0.5  inch.  The 
screens  of  MP-3  and  MP-4  were  six  feet  long.  All  well  casing  and  screen  sections  were 
flush-threaded;  glued  joints  were  not  used.  The  field  geologist  recorded  the  borehole 
depth  and  the  lengths  of  all  casing  sections.  Monitoring  point  completion  diagrams  are 
included  in  Appendix  C. 

A  prepacked  screen  was  utilized  for  MP-3  and  MP-4.  The  prepacked  screens  are  in 
3-foot  sections  with  an  outside  diameter  (OD)  of  1 .5  inches  and  an  ID  of  0.5  inch.  The 
inner  component  of  the  prepacked  screen  consists  of  0.5-inch  Schedule  80  PVC  with  0.01 
inch  slots.  The  outer  component  of  the  screen  is  stainless  steel  wire  mesh  with  a  pore  size 
of  0.01 1  inch.  The  screens  are  prepacked  with  20/40  grade  silica  sand. 

MP-1  and  MP-2  were  abandoned  following  sample  collection  by  pulling  the  steel 
pipe  and  backfilling  the  borehole  with  sodium  bentonite  chips.  MP-3  and  MP-4  were 
completed  as  flush  mount  wells  with  a  10  ‘A-inch  diameter  well  vault  set  in  an 
approximately  2-foot  by  2-foot  concrete  pad. 

Prior  to  sampling,  newly-installed  monitoring  points  were  developed.  Typically, 
development  removes  sediment  from  inside  the  well  casing  and  flushes  fines,  cuttings, 
and  drilling  fluids  from  the  sand  pack  and  the  portion  of  the  formation  adjacent  to  the 
screen.  Use  of  the  Geoprobe®  system  to  place  monitoring  points  eliminates  cuttings  and 
drilling  fluids.  As  a  result,  development  of  monitoring  points  was  primarily  intended  to 
minimize  the  amount  of  fine  sediment  that  might  accumulate  in  the  casing. 

Monitoring  point  development  was  accomplished  using  a  peristaltic  pump  with 
dedicated  silicon  and  high  density  polyethylene  (HDPE)  tubing.  The  pump  tubing  was 
lowered  to  the  bottom  of  the  point  so  that  fines  were  agitated  and  removed  in  the 
development  water.  Development  was  continued  until  ten  casing  volumes  of  water  were 
removed  from  the  point  and  the  groundwater  pH,  temperature,  conductivity,  and 
dissolved  oxygen  (DO)  concentrations  had  stabilized.  Development  logs  are  included  in 
Appendix  C. 

2.4  GROUNDWATER  SAMPLING 

Groundwater  samples  were  collected  from  the  four  newly-installed  monitoring  points 
and  six  existing  monitoring  wells  at  the  site  in  March  1998.  The  groundwater  sampling 
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locations  are  shown  on  Figure  2.1.  Samples  collected  from  the  ten  wells/points  were 
analyzed  for  fuel-related  contaminants  and  for  various  inorganic  and  geochemical 
indicators  to  evaluate  natural  chemical  and  physical  attenuation  processes  that  are 
occurring  at  the  site.  Field  and  laboratory  analytical  data  collected  at  each  groundwater 
sampling  location  are  summarized  in  Table  2.2. 

All  monitoring  wells  were  purged  and  sampled  using  a  peristaltic  pump  with 
dedicated  HDPE  and  silicon  tubing.  Purging  consisted  of  removing  groundwater  from 
the  well  until  the  pH,  DO  concentration,  oxidation-reduction  potential  (ORP), 
conductivity,  and  temperature  stabilized. 

Within  24  hours  of  the  purge  event,  groundwater  samples  were  collected  from  the 
monitoring  wells.  The  samples  were  transferred  directly  from  the  peristaltic  pump 
discharge  tubing  into  the  appropriate  sample  containers.  The  water  was  carefully  poured 
down  the  inner  walls  of  the  sample  bottle  to  minimize  aeration  of  the  sample.  Sample 
bottles  for  BTEX,  MTBE,  EDB,  methane,  and  Hach®  field  analyses  were  filled  so  that 
there  was  no  headspace  or  air  bubbles  within  the  container.  One  duplicate  sample  was 
collected  during  the  groundwater  sampling  event. 

Field  and  laboratory  groundwater  analytical  results  are  discussed  in  Sections  4  and  5 
of  this  report.  These  analytical  results  are  used  in  Section  6  to  evaluate  the  natural 
physical,  chemical,  and  biological  processes  that  are  affecting  the  COPCs  at  this  site. 

2.5  SOIL  GAS  SAMPLING 

Soil  gas  sampling  was  performed  at  the  site,  and  samples  were  analyzed  using  both 
field  (semi-quantitative)  and  fixed-base  laboratory  (quantitative)  procedures.  The 
purpose  of  soil  gas  sampling  was  to  assess  the  potential  risk  to  future  workers  at  the  site 
from  inhalation  of  volatilized  contaminants,  and  to  determine  whether  or  not  sufficient 
oxygen  (Oj)  is  available  in  the  soil  gas  to  sustain  aerobic  fuel  hydrocarbon 
biodegradation.  If  Oj  concentrations  are  significantly  lower  than  background  values,  and 
carbon  dioxide  (COj)  concentrations  are  higher  than  background  levels,  then  the 
occurrence  of  aerobic  fuel  hydrocarbon  biodegradation  can  be  inferred.  In  addition,  the 
O2  levels  allow  an  assessment  of  whether  there  is  sufficient  Oj  to  sustain  continuing 
aerobic  biodegradation  without  engineered  addition  of  oxygen  via  in  situ  bioventing. 

Soil  gas  samples  were  collected  at  three  locations  (HA-49,  HA-61  and  HA-72)  from 
2  to  3  feet  bgs  as  shown  on  Figure  2.1.  These  locations  were  targeted  for  sampling 
because  previous  investigations  indicated  the  presence  of  relatively  elevated  contaminant 
levels  in  soils.  All  soil  gas  samples  were  screened  using  field  instruments  to  measure  O2 
and  CO2,  collected  in  SUMMA®  canisters,  and  submitted  to  Air  Toxics,  Ltd.  in  Folsom, 
California  for  analysis  of  total  petroleum  hydrocarbons  (TPH)  and  BTEX  using  US 
Environmental  Protection  Agency  (USEPA)  Method  TO-3.  All  samples  were  field 
screened  using  the  test  equipment  and  methods  specified  in  the  SAP  (Parsons  ES,  1997a). 
Analytical  results  for  soil  gas  samples  are  summarized  in  Sections  4  and  5. 

2.6  SEDIMENT  SAMPLING 

The  sediment  sample  at  the  edge  of  Fred  Bayou  (Site  OT-29)  was  collected  by  hand 
using  new,  latex  gloves.  The  surficial  sediments  were  removed,  and  the  sample  was 
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collected  from  a  depth  of  approximately  2-4  inches  bgs  and  placed  directly  into  a  clean, 
glass  jar.  This  jar  was  labeled  and  sent  to  the  laboratory  for  analysis. 

2.7  EQUIPMENT  DECONTAMINATION  PROCEDURES 

All  downhole  soil  sampling  tools  were  cleaned  prior  to  collection  of  each  sample 
with  a  clean  water/phosphate-ffee  detergent  mix  followed  by  a  clean  water  rinse. 
Decontaminated  tools  also  were  used  for  installation  of  the  two  monitoring  wells  and  soil 
gas  sampling. 

New,  disposable  HDPE  and  silicon  tubing  was  used  to  collect  the  groundwater 
sample  from  each  well.  The  only  other  equipment  requiring  decontamination  was  the 
water  level  indicator  probe.  The  probe  was  decontaminated  prior  to  each  use  with  a  clean 
water/phosphate-free  detergent  mix  followed  by  a  distilled  water  rinse. 

2.8  SURVEYING 

The  newly-installed  monitoring  points  (MP-1  through  MP-4)  at  Site  FT- 16  were 
located  by  a  professional  surveyor  (Sea  Level  Surveying  and  Mapping,  Inc.  of  Panama 
City,  Florida).  Horizontal  coordinates  were  measured  to  the  nearest  0.1  foot  using  the 
incumbent  coordinate  system,  and  elevations  of  the  top  of  the  PVC  casings  were 
measured  to  the  nearest  0.01  foot  relative  to  US  Geological  Survey  (USGS)  benchmarks. 
The  survey  tied  into  one  existing  monitoring  well.  The  locations  of  soil  boreholes  were 
documented  via  photographs  and  using  a  tape  measure. 

2.9  INVESTIGATION-DERIVED  WASTES  (IDW) 

Soil  cuttings,  imused  soil  samples,  and  decontamination  and  purge  water  and  were 
placed  into  55-gallon,  US  Department  of  Transportation  (DOT)-approved  drums.  All 
drums  were  moved  to  an  on-Base  storage  area  for  later  disposal  by  the  Base. 

2.10  ANALYTICAL  DATA  QUALITY  ASSESSMENT 
2.10.1  Introduction 

An  electronic  Level  III  validation  was  performed  on  the  March  1998  analytical 
results  obtained  from  Quanterra.  The  validation  included  internal  data  checks  and 
application  of  data  qualifiers  to  the  analytical  results  based  on  adherence  to  method 
protocols  and  project-specific  control  limits.  Method  protocols  reviewed  included: 

•  Analytical  holding  times; 

•  Method  blanks; 

•  Trip  blanks; 

•  Surrogate  spikes; 

•  Matrix  spikes/matrix  spike  duplicates  (MS/MSDs); 

•  Laboratory  control  samples  (LCSs);  and 

•  Sample  temperatures  during  shipping  and  storage. 
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Data  qualifiers  were  applied  to  analytical  results  during  the  data  validation  process. 
All  data  were  validated  using  method  applicable  guidelines  and  in  accordance  with  the 
National  Functional  Guidelines  for  Organic  Data  Review  (USEPA,  1994a)  and  the 
National  Functional  Guidelines  for  Inorganic  Data  Review  (USEPA,  1994b).  The 
following  definitions  provide  explanations  of  the  USEPA  (1994a  and  1994b)  qualifiers 
assigned  to  analytical  results  during  data  validation.  The  data  qualifiers  described  were 
applied  to  both  inorganic  and  organic  results. 

U  The  analyte  was  not  present  above  the  reported  sample  quantitation  limit 
(SQL). 

UJ  The  analyte  was  not  present  above  the  reported  SQL.  The  associated 
numerical  value  may  not  accurately  or  precisely  represent  the  concentration 
necessary  to  detect  the  analyte  in  the  sample. 

J1  The  analyte  was  analyzed  for  and  positively  identified.  The  anlayte  was 
quantified  below  the  reporting  limit  and  above  the  method  detection  limit. 

J  The  analyte  was  positively  identified,  but  the  associated  numerical  value 
may  not  be  consistent  with  the  amount  actually  present  in  the  environmental 
sample.  The  data  should  be  considered  as  a  basis  for  decision-making  and  are 
usable  for  many  purposes. 

All  sample  results  qualified  as  “U,  UJ,  J  or  Jl”  and  used  in  accordance  with  data 
validation  qualifiers  applied  are  usable  for  the  purposes  intended.  Results  qualified  as 
such  represent  an  association  to  non-compliant  QC  criteria  which  has  caused  the  reported 
concentration  to  be  estimated.  Project  objectives  do  not  exclude  the  use  of  estimated 
concentrations  and  therefore  the  usability  of  that  data  point  for  project  purposes. 

2.10.2  Data  Quality 

Data  quality  for  each  QC  parameter  where  exceptions  were  noted  during  the 
validation  is  summarized  in  this  section.  Only  results  that  exceeded  quality  assurance 
(QA)/QC  criteria  are  presented.  All  frequency  requirements  for  field  sample  collection  of 
QA/QC  samples  (MS/MSDs  and  blanks)  were  met.  The  frequency  requirements  for 
laboratory  specific  method  criteria  QA/QC  also  were  met.  Samples  were  collected  and 
analyzed  as  specified  in  the  methods.  All  samples  are  representative  of  the  site  and 
comparable  with  previous  and  future  investigations  (when  used  in  accordance  with  the 
validation  qualifiers). 

One  water  sample  for  PAH  analysis  using  Method  SW8310  required  qualification 
based  on  accuracy.  The  surrogate  recovery  was  biased  low.  All  SW8U0  compounds  for 
the  water  sample  from  MP-4  were  qualified  as  estimated;  probably  due  to  matrix 
interference.  Overall  surrogate  accuracy  is  acceptable. 

Methane  was  detected  in  the  method  blank.  However  all  detected  methane 
concentrations  in  groundwater  are  acceptable  because  they  were  sufficiently  higher  the 
methane  blank  concentration. 

In  summary,  accuracy  and  precision  were  in  control.  All  method  specific  criteria 
were  in  control  with  the  exception  of  method  SW8310  compounds  as  identified  above. 
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TABLE  2.1 

ANALYTICAL  PROTOCOL  FOR 
GROUNDWATER,  SOIL,  AND  SOIL  GAS  SAMPLES 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


WHERE 

MATRIX 

METHOD 

ANALYZED 

GROUNDWATER 

Ferrous  Iron  (Fe^^) 

Colorimetric,  Hach  Method  8146 

Field 

Alkalinity  as  Calcium  Carbonate  (CaC03) 

Titrimetric,  Hach  Method  8221 

Field 

Ammonia  as  Nitrogen  (NH3-N) 

CHEMetrics  Method  1510,  ASTM  4500:  NH3 

Field 

Sulfate  (SO/^) 

Colorimetric,  Hach  Method  8051 

Field 

Total  Sulfide 

Colorimetric,  Hach  Method  8131 

Field 

Conductivity 

Direct  reading  meter 

Field 

Oxygen 

Direct  reading  meter 

Field 

pH 

Direct  reading  meter 

Field 

Redox  Potential 

Direct  reading  meter 

Field 

Temperature 

Direct  reading  meter 

Field 

BTEX  +  MTBE 

SW8020A 

Quanterra^ 

Ethylene  Dibromide 

SW8011 

Quanterra 

Polynuclear  Aromatic  Hydrocarbons 

SW8310 

Quanterra 

Total  Recoverable  Petroleum  Hydrocarbons 

FL-PRO  (C8-C40) 

Quanterra 

Methane  (CH4) 

RSK-175 

Quanterra 

Nitrate  as  Nitrogen  (N03'*-N) 

E300.0 

Quanterra 

Total  Lead 

SW7421 

Quanterra 

SOIL 

BTEX 

SW8020A 

Quanterra 

Polynuclear  Aromatic  Hydrocarbons 

SW8310 

Quanterra 

Total  Recoverable  Petroleum  Hydrocarbons 

FL-PRO  (C8-C40) 

Quanterra 

Total  Organic  Carbon 

SW9060 

Quanterra 

SOIL  GAS 

BTEX 

TO-3 

Air  Toxics^^ 

Total  Petroleum  Hydrocarbons 

TO-3 

Air  Toxics 

Oxygen 

Direct  reading  meter 

Field 

Carbon  Dioxide 

Direct  reading  meter 

Field 

SEDIMENT 

Polynuclear  Aromatic  Hydrocarbons 

SW8310 

Quanterra 

Total  Lead 

SW7421 

Quanterra 

Notes: 

a/  Quanterra,  Inc.  of  Arvada,  Colorado;  Austin,  Texas  (methane  only);  Tampa,  Florida  (TRPH  and  EDB  only) 
b/  Air  Toxics  LTD.  of  Folsom,  California 
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SECTION  3 

PHYSICAL  CHARACTERISTICS  OF  THE  STUDY  AREA 


This  section  describes  the  physical  characteristics  of  Site  FT- 16  and  adjacent 
environs  at  Tyndall  AFB,  as  determined  from  data  collected  during  previous  site 
investigations  (BCM,  1996)  and  by  Parsons  ES  in  March  1998  as  part  of  this  risk-based 
investigation.  A  summary  of  site  characterization  activities  completed  by  Parsons  ES  to 
supplement  existing  data  is  presented  in  Section  2  of  this  CAP. 

3.1  PHYSIOGRAPHY 

Tyndall  AFB  is  located  in  the  East  Gulf  Coastal  Plain  Physiographic  Province.  This 
province  is  characterized  by  relatively  low  topographic  relief,  predominantly  sandy  soils, 
and  a  gradual  slope  toward  the  Gulf  of  Mexico.  Physiographic  districts  within  the  Gulf 
Coastal  Plain  at  Tyndall  AFB  include  predominantly  Coastal  Lowlands.  The  Coastal 
Lowlands  occur  at  approximately  25  feet  above  mean  sea  level  (msl)  and  include  coastal 
areas  and  adjacent  flood  plains.  The  Coastal  Lowlands  are  characterized  by  flat,  poorly 
drained  topography  near  the  coast  and  in  the  flood  plains  of  major  rivers.  White  sand 
beaches  and  sand  ridges  typically  border  the  coastline  while  flatlands  and  swamps  extend 
10  to  15  miles  inland.  Landforms  in  the  Coastal  Lowland  reflect  their  origin  in  a  near¬ 
shore  environment. 

3.2  REGIONAL  GEOLOGY 

Bay  County  is  located  in  the  south-central  part  of  the  Florida  Panhandle.  The  coimty 
is  situated  on  the  western  flank  of  the  Appalachicola  Embayment,  the  regional  geologic 
structure  influencing  the  subsurface  sediments.  The  embayment  is  a  relatively  shallow 
basin  between  the  Ocala  and  Chattahoochee  uplifts.  Bay  Covmty  is  underlain  by 
Cenozoic  sediments  approaching  3,500  feet  in  thickness.  The  county  is  relatively  flat  in 
relief  and  is  mostly  covered  with  Pleistocene  to  recent  age  quartz  sands. 

The  county  has  four  physiographic  provinces  which  include:  the  sand  hills  in  the 
northern  section,  the  sinks  and  lakes  in  the  north-central  section,  the  flat-woods  forest 
located  below  an  elevation  of  70  feet  msl  (covers  most  of  Bay  County),  and  the  beach 
dimes  and  wave-cut  bluffs  of  the  Gulf  Coast.  The  beach  dune  deposits  are  the  youngest 
sediments  in  the  basin  and  are  the  most  rapidly  changing  physiographic  feature.  The  land 
forms  along  the  coast  are  composed  of  barrier  islands,  coastal  ridges,  estuaries,  lagoons, 
relief  spits  and  bars,  and  sand  dune  ridges.  In  Bay  County,  eight  terraces  have  been 
mapped  based  on  their  elevations.  These  terrace  deposits  can  be  up  to  100  feet  thick  near 
the  coast,  and  become  thinner  inland. 

3.3  REGIONAL  HYDROGEOLOGY 

The  hydrostratigraphic  units  in  Bay  County  are  the  Surficial  Aquifer  System, 
Intermediate  Aquifer  System  or  Confining  Unit,  and  Floridan  Aquifer  System.  All 
hydrostratigraphic  units  can  usually  be  correlated  on  the  basis  of  lithology  and  fossil 
occurrence. 

The  Surficial  Aquifer  System  contains  the  undifferentiated  Quaternary  sediments  and 
the  Citronelle  Formation.  The  typical  lithology  of  the  surficial  aquifer  is  primarily  fine  to 
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coarse  quartz  sand,  with  clay,  silt,  gravel,  and  clayey  sand  and  sandy  clay  lenses. 
Limonite-cemented  zones,  shell  beds,  and  carbonates  are  also  common.  The  thickness  of 
the  surficial  aquifer  varies  from  40  to  100  feet  and  the  elevation  of  the  water  table  varies 
from  0  to  30  feet  above  msl.  The  water  within  the  Surficial  Aquifer  System  is  generally 
imconfined,  however,  beds  of  low  permeability  may  cause  semi-confmed  or  locally 
confined  conditions  in  its  deeper  parts.  Water  table  elevations  and  horizontal  gradients 
generally  reflect  contours  of  the  land  surface.  Terraces  influence  groundwater  occurrence 
and  movement  due  to  the  elevations  of  terraces  relative  to  adjacent  land,  in  addition  to 
size  and  the  grading  of  the  sands  and  locations  of  bodies  of  water. 

The  Intermediate  Aquifer  System  or  Confining  Unit  contains  the  Alum  Bluff  Group 
and  Intracoastal  Formation.  The  typical  lithology  of  the  Intermediate  Aquifer  System  or 
Confining  Unit  is  clay,  sand,  sandy  clay,  argillaceous  limestone,  shell  beds,  and 
occasional  carbonate  beds  or  lenses.  The  thickness  of  this  imit  varies  from  210  to  230 
feet  and  the  elevation  of  the  top  of  this  unit  varies  from  -30  to  -70  feet  below  msl.  The 
Intermediate  Aquifer  System  or  Confining  Unit  is  widespread  in  Florida  and  provides  an 
effective  aquitard  for  the  Floridan  Aquifer  System.  In  places,  this  unit  contains 
principally  poorly-yielding  to  non-yielding  strata,  hence  the  term  “Intermediate 
Confining  Unit.”  In  other  places,  one  or  more  low-to  moderate-yielding  aquifers  may  be 
interlayered  with  the  virtually  impermeable  confining  beds.  Even  though  Bay  County 
contains  both  hydrogeologic  situations,  only  the  confining  unit  occurs  in  Southern  Bay 
County.  Therefore,  there  should  be  negligible  leakage  between  the  Surficial  Aquifer 
System  and  the  Floridan  Aquifer  System  at  and  near  Tyndall  Air  Force  Base. 

The  Floridan  Aquifer  System  contains  the  Bruce  Creek  Limestone,  St.  Marks 
Formation,  Chattahoochee  Formation,  Suwannee  Limestone,  Marianna  Limestone  and 
Ocala  Limestone.  The  typical  lithology  of  the  Floridan  Aquifer  System  is  vuggy, 
fossiliferous,  micro-crystalline  to  granular,  argillaceous  to  sandy,  porous  limestone  and 
dolomite.  The  limestone  and  dolomite  may  be  interbedded  with  dolomitic  sand,  silt  and 
clay  beds.  The  Ocala  Limestone  forms  one  of  the  most  permeable  zones  within  the 
Floridan  Aquifer  System.  The  extensive  development  of  secondary  porosity  by 
dissolution  and  dolomitization  has  greatly  increased  the  permeability  of  the  unit.  The 
thickness  of  the  Floridan  Aquifer  System  varies  from  900  to  1 ,000  feet  and  the  elevation 
of  the  top  of  this  unit  varies  from  -270  to  -320  feet  below  msl. 

When  intra-aquifer  confining  beds  are  present,  the  Floridan  Aquifer  System  can  be 
subdivided  into  an  upper  and  lower  aquifer.  The  Floridan  Aquifer  System  is  well 
confined  in  southern  and  central  Bay  County. 

3.4  SITE  GEOLOGY  AND  HYDROGEOLOGY 

The  subsurface  at  Site  FT- 16  is  characterized  by  tan  to  brown,  fine  to  medium 
grained  sand  with  traces  of  silt  and  organics.  Groundwater  level  measurements  were 
collected  from  each  of  the  groundwater  monitoring  wells  in  March  1998  (Table  3.1). 
Data  indicate  that  the  average  depth  to  groundwater  at  the  site  is  approximately  3  feet 
bgs.  It  was  determined  that  groundwater  flows  from  Site  FT- 16  northeast  toward  Fred 
Bayou  at  gradients  ranging  from  approximately  0.006  foot  per  foot  (ft/fl)  to  0.080  ft/ft. 
Generally,  the  gradient  increases  near  the  Bayou  (Figure  3.1).  The  average  gradient 
across  the  site  between  the  former  fire  training  pit  and  Fred  Bayou  was  determined  to  be 
0.02  ft/ft.  Slug  test  data  indicate  that  hydraulic  conductivity  at  the  site  ranges  from 
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approximately  0.40  to  17  feet  per  day  (ft/day)  with  an  average  of  approximately  4  fit/day 
(Appendix  A).  Based  on  these  data  and  an  effective  porosity  of  25  percent  for  sand  (Spitz 
and  Moreno,  1996),  an  average  groundwater  velocity  of  0.32  fl/day  (117  feet  per  year 
[ft/yr])  was  calculated. 

3.5  SITE  TOPOGRAPHY  AND  SURFACE  WATER 

Site  FT- 16  and  the  surrounding  area  have  relatively  flat  topography,  with  ground 
elevations  at  the  site  at  approximately  10  to  15  feet  above  the  msl.  The  closest  surface 
water  body  to  Site  FT-16  is  Fred  Bayou  (Site  OT-29),  which  forms  the  site’s  northern 
border.  Surface  of  the  elevation  in  the  bayou  is  approximately  10  feet  below  the  ground 
surface  at  MW-6.  The  land  surface  drops  off  abruptly  near  the  bayou  water,  and  the 
elevation  of  the  bayou  is  approximately  10  feet  below  the  ground  surface  at  well  MW-6 
(Figure  3.1). 

3.6  CLIMATOLOGICAL  CHARACTERISTICS 

Tyndall  AFB  has  a  humid,  semitropical  climate.  Daily  average  temperature  in  the 
hottest  summer  months,  July  and  August,  may  range  from  a  low  of  70°F  to  a  high  of 
88°F,  with  an  average  of  approximately  82°F.  Winters  are  mild,  with  occasional  frost 
from  November  through  February.  During  the  coldest  months,  December  and  February, 
the  temperature  may  be  as  low  as  18°F  or  as  high  as  74°F,  with  the  average  around  50°F. 
Average  annual  rainfall  is  approximately  64  inches  and  ranges  from  3.5  inches  in  October 
to  almost  9  inches  in  July. 

3.7  WATER-SUPPLY  WELL  SURVEY 

Groundwater  use  in  the  Tyndall  AFB  area  is  restricted  to  industrial  wells  completed 
in  the  Floridan  Aquifer.  Two  former  water  supply  wells  have  been  identified  in  the 
vicinity  of  Site  FT-16.  These  wells  include  the  liquid  fuels  well  at  Building  6065,  and 
“Old  Dermo”  at  Building  6032.  The  Liquid  Fuels  well  is  located  approximately  2,000 
feet  north  of  the  site  and  “Old  Dermo”  is  located  approximately  2,500  feet  north- 
northeast  of  the  site.  Both  wells  are  completed  in  the  Floridan  aquifer  at  depths  ranging 
from  463  to  600  feet  bgs  with  surface  casing  set  at  depths  ranging  from  315  to  435  feet 
bgs.  Both  wells  have  been  plugged  and  are  no  longer  in  use. 
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TABLE  3.1 

SUMMARY  OF  MONITORING  WELL  GAUGING  DATA 
MARCH  19, 1998 

Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Well 

Identification 

Top  of  Casing 
Elevation 

(ft  msl)" 

Depth  of 
Screened  Interval 

(ft  bgs)" 

Depth  to 
Water 

(feet  btoc) " 

Water  Table 

Elevation 

(ft  msl) 

MW-l 

11.83 

7.88-17.88 

5.94 

5.89 

MW-2 

12.61 

7.48-17.48 

0.37 

12.24 

MW-3 

12.77 

7.76-17.76 

__d/ 

>  12.77 

MW-4 

12.87 

5.2-15.2 

1.19 

11.68 

MW-5 

11.72 

5.04-15.04 

1.63 

10.09 

MW-6 

12.27 

7.62-17.62 

5.76 

6.51 

MW-7 

11.54 

5.26-15.26 

1.55 

9.99 

MW-8 

14.74 

8.18-18.18 

3.23 

11.51 

DMW-l 

13.47 

42.46-52.46 

9.42 

4.05 

DMW-2 

13.13 

42.94-52.94 

8.82 

4.31 

SB-1 

13.12 

4.84-14.84 

1.56 

11.56 

SB-2 

13.22 

4.93-14.93 

2.63 

10.59 

SB-3 

11.75 

4.58-14.58 

3.85 

7.90 

TlO-2 

12.34 

NA"- 21.98 

5.87 

6.47 

TlO-3 

10.78 

NA-21.11 

o 

t 

10.97 

MP-1 

3.15 

0.8-3.8 

2.30 

0.85 

MP-2 

3.42 

0.2-3.2 

1.57 

1.85 

lVIP-3 

12.85 

1. 2-7.2 

1.91 

10.94 

MP-4 

13.45 

3.5-9.5 

6.04 

7.41 

Notes: 


a/  ft  msl  =  feet  above  mean  sea  level 

b/  ft  bgs  =  feet  below  ground  surface 

c/  ft  btoc  =  feet  below  top  of  casing 

d/  The  water  level  was  above  the  top  of  the  PVC  casing 

e/  Top  of  screened  interval  information  was  not  available 
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SECTION  4 

TIER  1  ANALYSIS  AND  IDENTIFICATION  OF  CHEMICALS  OF 

POTENTIAL  CONCERN 


This  section  presents  a  screening-level  Tier  1  analysis  used  to  select  the  COPCs  that 
are  the  focus  of  ^s  CAP.  The  COPCs  for  the  site  are  identified  in  the  Tier  1  analysis 
based  on  estimated  risks  to  human  health  posed  by  maximum  detected  contaminant 
concentrations. 

4.1  REGULATORY  REVIEW  OF  THE  TIER  1  SCREENING  PROCESS 

As  an  initial  step  in  determining  the  necessity  for  remedial  action,  representative 
concentrations  of  site  contaminants  are  compared  to  the  NFA-With-Conditions  (Direct 
Exposure  II)  generic  TCLs  for  soil,  which  are  presented  in  the  Petroleum  Contamination 
Site  Cleanup  Criteria  (FDEP,  1997).  Contaminant  soil  concentrations  must  be  below  the 
Direct  Exposure  II  presented  in  Table  IV  (based  on  applicable  groundwater  criteria 
specified  in  62-770.680  (l)(c),  FAC).  Concentrations  of  COPCs  in  groundwater  must  be 
below  background  concentrations  or  less  than  levels  presented  in  Table  VI.  Maximum 
dissolved  site  contaminant  concentrations  also  are  compared  to  the  Table  IX  Natural 
Attenuation  Source  Default  Values.  This  comparison  provides  an  initial  assessment  of 
the  potential  appropriateness  of  monitored  natural  attenuation  (MNA)  as  a  remedial 
alternative. 

The  maximum  soil  contaminant  concentrations  were  not  compared  to  the  teachability 
TCLs  presented  in  Table  IV  of  FDEP  (1997).  The  leachability  criteria  were  established 
to  ensure  that  leaching  of  residual  contamination  adsorbed  to  soil  particles  will  not  result 
in  significant  impairment  of  groundwater  quality.  At  Site  FT-16,  the  vadose  zone  is  thin 
(average  thickness  of  3  feet)  and  grormdwater  is  continually  or  seasonally  in  direct 
contact  with  contaminated  soil,  minimizing  the  significance  of  downward  leaching  of 
contaminants  from  the  vadose  zone  to  the  water  table.  In  addition,  the  impacts  of  site 
contamination  on  groundwater  quality  have  been  demonstrated  by  the  results  of  several 
years  of  groundwater  monitoring.  The  gradual  desorption  of  residual  fuel  contaminants 
from  the  soils  and  dissolution  into  the  groundwater  is  significant  to  the  extent  that  the 
contaminants  in  soils  represent  a  continuing  source  of  groundwater  contamination.  The 
length  of  time  that  the  soil  contamination  will  continue  to  cause  groundwater  contaminant 
concentrations  to  exceed  Tier  1  TCLs  (Table  VI  levels  in  Chapter  62-770)  is  addressed  in 
Section  6. 

The  Petroleum  Contamination  Site  Cleanup  Criteria  (FDEP,  1997)  TCL  tables  do 
not  include  levels  for  soil  gas  or  sediment.  The  screening  processes  for  these  media  are 
described  in  Sections  4.3.3  and  5.5.2,  respectively. 

Those  analytes  with  site  concentrations  that  exceed  the  appropriate  TCLs  are 
considered  to  be  COPCs,  and  are  retained  for  further  analysis  concerning  the  risk- 
reduction  requirements  for  the  site.  The  nature  and  extent  of  these  COPCs  are  described 
more  fully  in  Section  5.  Quantitative  fate  and  transport  analyses  are  presented  in  Section 
6. 
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4.2  PRELIMINARY  CONCEPTUAL  SITE  MODEL  REVIEW 

Figure  4.1  presents  the  preliminary  conceptual  site  model  (CSM)  developed  for  Site 
FT- 16.  The  model  was  developed  using  data  collected  during  previous  site 
investigations,  and  is  based  on  a  review  of  potential  receptors  and  feasible  exposure 
scenarios.  The  purpose  of  developing  a  CSM  is  to  guide  the  evaluation  of  available  site 
information,  including: 

•  Potential  contaminant  sources; 

•  Mechanisms  of  contaminant  release  (e.g.,  leaching  and  volatilization); 

•  Media  affected  by  contaminant  releases; 

•  Potential  human  and  ecological  receptors; 

•  Potential  receptor  exposure  points  based  on  conservative,  reasonable  land  use 
assumptions;  and 

•  Routes  of  possible  receptor  exposure  (e.g.,  inhalation,  ingestion,  or  dermal 
contact). 

The  CSM  also  was  developed  to  provide  an  outline  for  addressing  all  media-specific, 
current  and  future  exposure  scenarios  at  Site  FT- 16.  The  CSM  has  been  constructed  to 
identify  potentially  completed  receptor  exposure  pathways.  For  an  exposure  pathway  to 
be  completed,  there  must  be  a  contaminant  source,  a  release  mechanism,  a  contaminant 
migration  pathway,  an  exposure  point,  a  receptor,  and  an  exposure  route.  If  any  of  these 
components  is  missing,  the  pathway  is  considered  incomplete,  and  receptors  are  not  at 
risk  from  exposure  to  site  contaminants. 

The  two  ASTs  were  removed  and  all  fire  training  activities  ceased  in  1980. 
Therefore,  the  initial  contaminant  sources  have  been  removed.  Based  on  the  CSM,  air, 
soil,  shallow  groundwater,  surface  water,  and  sediment  represent  the  potentially  affected 
physical  media  at  or  downgradient  from  Site  FT-16  (Figure  4.1).  On  the  basis  of 
available  site-specific  information,  current  and  future  land  use  at  Site  FT- 1 6  is  assumed  to 
be  industrial  as  opposed  to  residential.  Potential  release  mechanisms  and  pathways  by 
which  contaminants  could  migrate  and  impact  potential  receptors,  and  that  will  be 
evaluated  during  the  data  analysis  process  include  the  following: 

•  Volatilization  of  subsurface  contaminants  into  the  soil  vapor  and  the  atmosphere 
and  inhalation  of  the  volatilized  contaminants  by  site  workers  and  aboveground 
receptors; 

•  Dermal  contact  or  incidental  ingestion  of  contaminated  soil  by  site  workers  (e.g., 
during  excavation  activities); 

•  Ingestion  of  contaminants  by  ecological  receptors  (e.g.,  burrowing  animals  and 
their  predators); 

•  Soil  contaminants  leaching  to  groundwater  and  dermal  contact  or  incidental 
ingestion  of  contaminated  groundwater  by  site  workers  (e.g.,  during  excavation 
activities); 
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•  Migration  of  dissolved  contaminants  in  the  groundwater  and  ingestion  by  an 
aboveground  receptor  either  through  a  groundwater  withdrawal  point  or 
groundwater  discharging  to  surface  water/sediment. 

4.3  TIER  1  SCREENING  ANALYSIS 

It  is  the  intention  of  the  Air  Force  to  obtain  FDEP  approval  for  a  corrective  action  for 
Site  FT- 16  that  will  protect  potential  receptors  from  imacceptable  exposures  to  site- 
related  chemicals.  To  accomplish  this  objective,  the  COPCs  that  drive  potential  risks  and 
impact  the  final  remedial  requirements  at  this  site  were  identified. 

FDEP  (1997)  Tier  1  TCLs  are  based  on  1)  analyte-specific  toxicity  data;  2)  an 
exposure-pathway-specific  cancer  target  risk  limit  of  lO"*  (i.e.,  one  additional  cancer 
above  the  background  rate  in  a  population  of  1  million  people)  and  a  noncancer  hazard 
quotient  less  than  or  equal  to  1;  and  3)  conservative  receptor  exposure  assumptions. 

4.3.1  Tier  1  Screening  Analysis  for  Soil 

TCLs  for  direct  exposure  of  industrial  workers  (Direct  Exposure  II)  were  selected  as 
the  appropriate  set  of  Tier  1  screening  values  for  soil  at  Site  FT-16.  The  FDEP  (1997) 
guidance  provides  industrial-scenario  TCLs  for  petroleum  constituents  in  soil  that 
incorporate  risks  posed  by  the  dermal  contact,  ingestion,  and  inhalation  exposure 
pathways.  Table  4.1  compares  the  maximum  site  concentrations  for  each  compound 
measured  in  soil  at  Site  FT-16  during  the  1998  risk-based  sampling  event  to  the  Direct- 
Exposure  II  TCLs.  Soil  contamination  “hotspots”  detected  during  the  CA  (BCM,  1996) 
were  resampled  in  March  1998;  therefore,  the  March  1998  data  are  assumed  to  be 
representative  of  current  contaminant  conditions  and  are  used  for  the  Tier  I  screening  in 
place  of  the  1995  data.  However,  in  cases  where  March  1998  data  were  not  available, 
BCM  (1996)  data  from  September  1995  were  used  instead.  Based  on  these  comparisons, 
no  chemicals  are  identified  as  site  COPCs  in  soil. 

4.3.2  Tier  1  Screening  Analysis  for  Groundwater 

The  Tier  1  groundwater  TCLs  presented  by  the  FDEP  (1997)  and  used  in  this  CAP 
are  based  on  the  conservative  assumption  of  unrestricted  future  use  of  groundwater  (e.g., 
use  as  a  drinking  water  source).  Therefore,  the  TCLs  are  overly  conservative  for  this  site 
and  are  not  representative  of  current  or  anticipated  future  site  conditions.  Comparisons  of 
the  TCLs  for  unrestricted  grovmdwater  use  to  maximum  concentrations  of  compoimds 
detected  in  groundwater  samples  collected  in  March  1998  are  presented  in  Table  4.2.  In 
cases  where  March  1998  data  were  not  available  (i.e.,  1,2-DCA),  data  from  September 
1995  were  used  instead.  The  groundwater  results  from  MP-1  and  MP-2  are  not  used  in 
this  comparison  because,  as  discussed  in  Sections  1.5.2  and  5.5.1,  they  are  associated 
with  Site  OT-29.  Analytical  results  for  Site  OT-29  are  discussed  in  Section  5.5.1.  Based 
on  these  comparisons,  benzene,  ethylbenzene,  total  xylenes,  and  TRPH  are  identified  as 
the  Site  FT-16  COPCs  in  site  groundwater.  Maximum  dissolved  contaminant 
concentrations  from  March  1998  also  are  compared  to  Table  IX  Natural  Attenuation 
Source  Default  Values  in  Table  4.2.  No  chemicals  exceeded  their  natural  attenuation 
default  values. 

As  shown  on  Table  4.2,  groundwater  samples  were  not  analyzed  for  several  metals 
listed  in  the  FDEP  (1997)  Table  VI.  As  shown  in  Table  4.1,  concentrations  of  these 
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metals  were  substantially  less  than  soil  Tier  1  screening  levels,  and  they  are  not  common 
fuel  constituents.  Therefore,  they  will  not  be  assessed  further. 

4.3.3  Tier  1  Screening  Analysis  for  Soil  Gas 

FDEP  (1997)  guidance  does  not  provide  TCLs  for  screening  soil  gas  concentrations 
or  for  directly  screening  ambient  air  quality  data.  However,  FDEP  guidance  accounts  for 
the  potential  for  volatilization  of  contaminants  from  soils  into  ambient  air  in  the 
calculation  of  the  Tier  1  Direct  Exposure  II  TCLs  (Table  4.1).  No  analytes  were  detected 
above  Tier  1  TCLs  in  soil,  indicating  that  exposure  via  volatilization  from  soil  into 
ambient  air  and  enclosed  structures  (if  structures  are  built  at  the  site  in  the  future)  will  not 
present  appreciable  risks. 

As  a  secondary  means  of  assessing  the  potential  for  exposure  via  inhalation  of 
volatiles,  soil  gas  samples  collected  in  March  1998  were  analyzed  for  BTEX,  and 
maximum  detections  of  each  compound  were  compared  to  the  chemical-specific 
Occupational  Safety  and  Health  Administration  (OSHA)  8-hour  time-weighted-average 
Permissible  Exposure  Limits  (PELs)  (NIOSH,  1997).  Table  4.3  presents  the  results  of 
this  comparison.  No  compounds  were  detected  at  concentrations  above  the  PELs. 

The  comparison  of  soil  gas  values  to  ambient  air  PELs  is  highly  conservative.  PELs 
are  based  on  8-hour  time-weighted  averages,  whereas  the  maximum  detected  value 
represents  a  worse-case  scenario  at  a  localized  “hotspot.”  Subsurface  soil  gas 
concentrations  are  not  representative  of  potential  ambient  air  exposure  concentrations 
because  they  do  not  account  for  the  dilution  which  would  occur  as  volatiles  moved 
through  the  soil  column  and  into  ambient  air.  Neither  are  subsurface  soil  gas 
concentrations  representative  of  an  exposure  coneentration  for  onsite  intrusive  workers 
engaged  in  excavation  activities  because  they  do  not  accoimt  for  the  dilution  of  soil  gas 
concentrations  in  ambient  air. 

4.3.4  Tier  1  Screening  Analysis  for  Sediment 

No  sediment  samples  were  collected  at  Site  FT- 16.  The  sediment  samples  collected 
at  Site  OT-29  are  discussed  in  Section  5.5.2. 

4.3.5  Summary  of  Site  FT-16  COPCs 

No  chemicals  were  identified  as  site  COPCs  for  soil  or  soil  gas.  Based  on 
comparisons  of  the  maximum  detected  site  ehemical  concentrations  to  the  Tier  1  TCLs 
for  groundwater,  benzene,  ethylbenzene,  total  xylenes,  and  TRPH  are  identified  as  the 
groundwater  COPCs. 
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TABLE  4.1 

COMPARISON  OF  MAXIMUM  SITE  SOIL  CONCENTRATIONS 
TO  TARGET  CLEANUP  LEVELS 
Risk-Based  Approach  to  Remediation 
SiteFT-16 

Tyndall  AFB,  Florida 


Chemical  Name 

Units 

Maximum 

Concentration 

Detected 

Location  of 
Maximum 

Detection 

Sample 

Collection 

Date 

Direct 

Exposure 

Ija/ 

Acenaphthene 

mg/kg 

0.25  U'' 

SoBo-4 

Mar-98 

22,000 

Acenaphthylene 

mg/kg 

0.25  U 

SoBo-4 

Mar-98 

11,000 

Anthracene 

mg/kg 

0.25  U 

SoBo-4 

Mar-98 

290,000 

Benzo(a)anthracene 

mg/kg 

0.25  U 

SoBo-4 

Mar-98 

5.1 

Benzo(a)pyrene 

mg/kg 

0.019  U 

SoBo-4 

Mar-98 

0.5 

Benzo(b)fluoranthene 

mg/kg 

0.0045 

SoBo-3 

Mar-98 

5 

Benzo  (g,h,i)perylene 

mg/kg 

0.062  U 

SoBo-4 

Mar-98 

45,000 

Benzo(k)fluoranthene 

mg/kg 

0.014  U 

SoBo-4 

Mar-98 

52 

Chrysene 

mg/kg 

0.014  U 

SoBo-4 

Mar-98 

490 

Dibenzo(a,h)anthracene 

mg/kg 

0.025  U 

SoBo-4 

Mar-98 

0.5 

Fluoranthene 

mg/kg 

0.05  U 

SoBo-4 

Mar-98 

45,000 

Fluorene 

mg/kg 

0.05  U 

SoBo4 

Mar-98 

24,000 

Indeno(l  ,2,3-cd)pyrene 

mg/kg 

0.038  U 

SoBo-4 

Mar-98 

5.2 

Naphthalene 

mg/kg 

0.25  U 

SoBo-4 

Mar-98 

8,600 

Phenanthrene 

mg/kg 

0.05  U 

SoBo-4 

Mar-98 

29,000 

Pyrene 

mg/kg 

0.05  U 

SoBo-4 

Mar-98 

40,000 

Benzene 

mg/kg 

0.00060  J1 

SoBo-6 

Mar-98 

1.50 

Ethylbenzene 

mg/kg 

0.037 

SoBo-6 

Mar-98 

240 

Toluene 

mg/kg 

0.00097  J1 

SoBo-6 

Mar-98 

2,000 

Xylenes 

mg/kg 

0.25 

SoBo-6 

Mar-98 

290 

1,2-DCA 

mg/kg 

2.86  U 

HA-61 

Sep-95 

0.9 

MTBE 

mg/kg 

0.0063  U 

SoBo4 

Mar-98 

6,100 

TRPH 

mg/kg 

690 

SoBo-3 

Mar-98 

2,500 

Arsenic 

mg/kg 

0.48  U 

HA-26 

Sep-95 

3.7 

Barium 

mg/kg 

3.5 

HA-65 

Sep-95 

87,000 

Cadmium 

mg/kg 

0.13 

HA-65 

Sep-95 

1,300 

Chromium 

mg/kg 

14 

HA-74 

Sep-95 

430 

Lead 

mg/kg 

9.2 

HA-42 

Sep-95 

1,000 

Mercury 

mg/kg 

0.12  U 

HA-26 

Sep-95 

28 

Selenium 

mg/kg 

0.44 

HA-65 

Sep-95 

10,000 

Silver 

mg/kg 

0.59  U 

HA-26 

Sep-95 

9,100 

Notes:  No  maximum  site  concentration  is  above  a  target  cleanup  level 
^  Direct  Exposure  II  is  for  No  Further  Action  With  Conditions  (industrial  worker  scenario) 
mg/kg  =  milligrams  per  kilogram 

U=  The  analyte  was  analyzed  for  and  is  not  present  above  the  associated  reporting  limit 
*^11=  The  analyte  was  positively  identified  and  has  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
MTBE  =  methyl  tert-butyl  ether 
TRPH  =  total  recoverable  petroleum  hydrocarbons 
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TABLE  4.2 

COMPARISON  OF  MAXIMUM  SITE  GROUNDWATER  CONCENTRATIONS 

TO  TARGET  CLEANUP  LEVELS 
Risk-Based  Approach  to  Remediation 
Site  FT-16 


Tyndall  AFB,  Florida 

Chemical  Name 

Units 

Maximum 

Concentration 

Detected 

Sample 
Location  of 

Maximum 

Detection 

Table  VI 

Date  of  Target  Cleanup 
Sample  Level  ^ 

Table  IX 

Natural  Attenuation 

Source  Default 

Benzene 

Hg/L'' 

n 

MP-4 

Mar-98  ••  • 

100 

Ethylbenzene 

Hg/L 

44 

MP-4 

Mar-98 

311 

300 

Toluene 

Jig/L 

1.1 

MP-4 

Mar-98 

40 

400 

Xylenes 

Mg/L 

...  .::•••  3 ji'..  . 

SB-2 

Mar-98 

200 

MTBE*^ 

Mg/L 

10  U®' 

MP-4 

Mar-98 

35 

350 

Acenaphthene 

Mg/L 

LOU 

MW-4 

Mar-98 

3 

200 

Acenaphthylene 

Mg/L 

1.0U(0.04lf 

MW-4 

Mar-98 

0.031 

2,100 

Anthracene 

Mg/L 

0.1  U 

MW-4 

Mar-98 

0.3 

21.000 

Benzo(a)anthracene 

Mg/L 

0.13  U  (0,062) 

MW-4 

Mar-98 

0.031 

20 

Benzo(a)pyrene 

Mg/L 

0.24  U  (0.067) 

MW-4 

Mar-98 

0.031 

20 

Benzo(b)fluoranthene 

Mg/L 

0.19  U  (0.061) 

MW-4 

Mar-98 

0.031 

20 

Benzo  (g,h,i)perylene 

Mg/L 

0.21  U  (0.073) 

MW-4 

Mar-98 

0.031 

2,100 

Benzo(k)fluoranthene 

Mg/L 

0.18  U  (0.061) 

MW-4 

Mar-98 

0.031 

50 

Chrysene 

Mg/L 

0.21  U  (0.075) 

MW-4 

Mar-98 

0.031 

500 

Dibenzo(a,h)anthracene 

Mg/L 

0.31  U  (0.078) 

MW-4 

Mar-98 

0.031 

20 

Fluoranthene 

Mg/L 

0.21  U 

MW-4 

Mar-98 

0.3 

2,800 

Fluorene 

Mg/L 

0.21  U 

MW-4 

Mar-98 

30 

2,800 

Indeno(l  ,2,3-cd)pyrene 

Mg/L 

0.44  U  (0.057) 

MW-4 

Mar-98 

0.031 

20 

Naphthalene 

Mg/L 

0.6 

MP-4 

Mar-98 

20 

200 

Phenanthrene 

Mg/L 

0.21  U  (0.031) 

MW-4 

Mar-98 

0.031 

2,100 

Pyrene 

Mg/L 

0.21  U 

MW-4 

Mar-98 

0.3 

2,100 

1 ,2-dichloroethane 

Mg/L 

1  U 

MW-4 

Sep-95 

3 

300 

EDB®' 

Mg/L 

0.02  U 

MP-4 

Mar-98 

0.02 

2 

Arsenic 

Mg/L 

NR^ 

NA*' 

NA 

50 

500 

Barium 

Mg/L 

NR 

NA 

NA 

2,000 

20,000 

Cadmium 

Mg/L 

NR 

NA 

NA 

5 

50 

Chromium 

Mg/L 

NR 

NA 

NA 

100 

1,000 

Lead 

Mg/L 

0.005  U 

MP-4 

Mar-98 

15 

150 

Mercury 

Mg/L 

NR 

NA 

NA 

0.012 

20 

Selenium 

Mg/L 

NR 

NA 

NA 

5 

500 

Silver 

Mg/L 

NR 

NA 

NA 

0.07 

1,000 

TRPH^' 

mg/L*'' 

7.i 

MP-4 

Mar-98 

50 

Chloride 

mg/L 

NR 

NA 

NA 

250 

2,500 

Sulfate 

mg/L 

22.1 

MP-3 

Mar-98 

250 

2,500 

TDS  " 

mg/L 

NR 

NA 

NA 

500 

5,000 

Note:  Shading  indicates  maximum  site  concentration  is  above  target  cleanup  level 

^  Cleanup  level  for  No  Further  Action  With  or  Without  EDB  =  ethylene  dibromide,  1,2-dibromoeihane 

Conditions  for  groundwater  that  may  affect  surface  water  NR  =  no  results  available 

Allowable  maximum  concentration  for  remediation  "  NA  =  not  applicable 

by  natural  attenuation  with  monitoring  TRPH  -  total  recoverable  petroleum  hydrocarbons 

pg/L  =  micrograms  per  liter  ^  mg/L  -  milligrams  per  liter 

MTBE  =  methyl  tert-butyl  ether  TDS  =  total  dissolved  solids 

U=  The  analyte  was  analyzed  for  and  is  not  present  above  the  associated  reporting  limit 
f/  When  the  reporting  limit  is  above  target  clean-up  level  and  chemical  is  not  detected  (U),  then  the  method  detection  limit  is  given  in 
parantheses;  the  analyte  concentration  is  below  the  mdl 
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COMPARISON  OF  MAXIMUM  SITE  SOIL  GAS  CONCENTRATIONS 
DETECTED  IN  MARCH  1998  TO  OSHA  PERMISSIBLE  EXPOSURE  LIMITS 

Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 
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SECTION  5 

ANALYTICAL  DATA  SUMMARY  AND  MAGNITUDE  AND 
EXTENT  OF  CHEMICALS  OF  POTENTIAL  CONCERN 


5.1  OVERVIEW 

This  section  presents  analytical  results  from  the  March  1998  field  sampling  event  in 
tabular  form,  and  summarizes  the  magnitude  and  extent  of  COPC  contamination  in 
sampled  media  at  Site  FT- 16.  Discussion  in  this  section  is  primarily  limited  to  those 
chemicals  that  were  identified  as  COPCs  based  on  the  Tier  1  screening  analysis  presented 
in  Section  4.  Furthermore,  this  section  discusses  the  impact  of  Site  FT-16  on  Site  OT-29 
(Fred  Bayou)  and  presents  the  Site  OT-29  data  collected  during  the  March  1998  field 
effort. 

5.2  SOIL  SAMPLING  RESULTS 

Soil  sampling  was  performed  as  part  of  the  recent  risk-based  investigation;  analytical 
results  are  summarized  in  Table  5.1.  Soil  borings  were  advanced  in  “hotspots”  of 
contamination  (based  on  the  previous  BCM  investigation)  to  determine  worst  case 
hydrocarbon  concentrations  in  soil  (Figure  2.1).  The  BCM  locations  that  were  resampled 
were  HA-42,  HA-61,  HA-65  and  HA-72  (Appendix  A,  Figure  12).  Maximum  detected 
concentrations  of  individual  fuel  hydrocarbon-related  compounds  were  compared  to  Tier 
1  TCLs  (Table  4.1).  Available  soil  analytical  data  indicate  that  there  are  no  soil  COPCs. 

Two  soil  samples  were  collected  beneath  the  water  table  to  assess  the  vertical  extent 
of  contamination.  The  samples  were  collected  in  the  areas  of  most  elevated  soil 
contaminant  concentrations  at  the  former  fuel  storage  area  (SoBo  4)  and  the  former  fire 
training  pit  (SoBo  6)  based  on  previous  investigation  results.  As  shown  on  Table  5.1, 
TRPH  concentrations  decreased  slightly  with  depth,  and  BTEX  concentrations  increase 
with  depth.  Overall,  hydrocarbon  concentrations  are  substantially  lower  than  detected  in 
September  1995. 

5.3  GROUNDWATER  SAMPLING  RESULTS 

Groundwater  sampling  was  performed  as  part  of  the  recent  risk-based  investigation; 
analytical  results  are  summarized  in  Table  5.2.  Sampled  monitoring  wells  were  selected 
based  on  the  results  of  previous  investigations.  The  sampling  strategy  was  to  determine 
the  areal  extent  and  magnitude  of  fuel  hydrocarbon  and  total  lead  concentrations  in 
groundwater.  As  shown  in  Table  4.2,  benzene,  ethylbenzene,  total  xylenes,  and  TRPH 
for  groundwater  exceeded  Tier  1  TCLs  and  are,  therefore,  the  groundwater  COPCs. 

The  four  COPCs,  their  maximum  concentrations,  and  the  locations  where  the 
Tnayitniim  concentrations  were  detected  in  March  1998  were  benzene  (71  micrograms  per 
liter  [p.g/L]  at  MP-4),  ethylbenzene  (44  pg/L  at  MP-4),  total  xylenes  (39  pg/L  at  SB-2), 
and  TRPH  (7.1  mg/L  at  MP-4).  The  March  1998  distribution  of  the  four  dissolved 
COPCs  is  presented  on  Figure  5.1 . 
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5.4  SOIL  GAS  SAMPLING  RESULTS 

Soil  gas  samples  were  collected  at  the  site  to  facilitate  assessment  of  the  potential 
risk  to  future  site  workers  from  inhalation  of  VOCs,  and  to  determine  whether  or  not 
sufficient  O2  is  available  in  the  soil  gas  to  sustain  aerobic  fuel  hydrocarbon 
biodegradation.  Three  soil  gas  samples  were  collected  and  analyzed  in  the  field  for 
concentrations  of  O2  and  CO2.  The  samples  were  collected  from  a  depth  of  2  to  3  feet 
bgs,  and  the  locations  of  these  samples  (HA-49,  HA-61,  and  HA-72)  are  shown  on  Figure 
2.1.  The  samples  also  were  submitted  to  Air  Toxics,  Ltd.  of  Folsom,  California  for 
analysis  of  BTEX  and  TPH  (referenced  to  gasoline).  Field  and  laboratory  analytical 
results  for  1998  soil  gas  samples  are  summarized  in  Table  5.3.  Comparison  of  maximiun 
soil  gas  BTEX  concentrations  to  OSHA  8-hour  time-weighted  average  PELs  (Table  4.3) 
indicated  that  no  hydrocarbons  pose  a  potential  inhalation  risk  to  future  intrusive  workers. 

The  field  screening  data  indicate  that  the  soil  gas  O2  level  at  HA-61,  which  is  in  ^ 
areas  of  fuel-contaminated  groundwater  and  soil,  has  been  slightly  reduced.  This 
reduction  may  be  due  to  microbial  respiration  during  aerobic  biodegradation  of  the  fuel 
compounds.  The  oxygen  content  of  ambient  air  is  20.8  percent.  The  concentration  of 
CO2,  which  is  a  metabolic  byproduct  of  biodegradation  reactions,  is  correspondingly 
slightly  elevated  at  HA-61.  The  COj  content  of  ambient  air  is  0.05  percent.  The  field 
screening  data  at  HA-49  and  HA-72  do  not  indicate  aerobic  biodegradation  of  fuel 
compounds.  The  data  do  indicate  that  sufficient  O2  is  present  to  sustain  continuing 
aerobic  biodegradation  without  the  engineered  addition  of  O2  via  in  situ  bioventing. 

5.5  SITEOT-29 

This  section  summarizes  the  data  collected  at  Site  OT-29  and  compares  the  analytical 
results  to  TCLs  so  that  Tyndall  AFB  may  incorporate  this  information  into  the  ongoing 
investigation  at  that  site.  The  data  include  results  from  monitoring  points  MP-1  and  MP- 
2  (1998),  and  sediment  sampling  locations  SD-1,  SD-2,  and  SD-3  (1995)  and  SED-1 
(1998). 

5.5.1  Water 

Based  on  the  location  and  geochemistry  (conductivity  is  an  order  of  magnitude 
greater  than  other  Site  FT-16  groundwater  samples  [Table  6.5]),  the  water  samples 
collected  from  MP-1  and  MP-2  are  likely  a  mixture  of  groxmdwater  from  the  shallow 
aquifer  and  surface  water  from  the  tidally  influenced  Fred  Bayou.  No  fuel  hydrocarbons 
or  lead  were  detected  at  MP-2.  Five  PAHs  and  TRPH  was  detected  at  MP-1.  When 
compared  to  the  TCLs  in  Table  4.2,  only  fluoranthene  (1.2  pg/L)  and  pyrene  (0.87  pg/L) 
exceeded  their  respective  groundwater  TCLs.  These  analytes  were  not  detected  in  any 
other  well/point  sampled  for  PAHs  in  1998.  The  analytical  results  are  presented  in  Table 
5.2. 

5.5.2  Sediment 

5.5.2.1  Screening  Overview 

Screening  guidelines  currently  recommended  by  USEPA  Region  IV  and  the  state  of 
Florida  for  preliminary  evaluation  of  potential  ecological  risk  from  sediment 
contaminants  include:  the  Florida  Sediment  Quality  Assessment  Guidelines  (SQAGs) 
(MacDonald,  1994a,b),  USEPA  (1995)  Region  IV  ecological  effects  screening  values. 
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and  National  Oceanic  and  Atmospheric  Administration  (NOAA)  effects-based  levels 
(Long  etal.,  1995). 

SQAGs  have  been  developed  for  use  as  a  screening  tool  for  biological  effects 
associated  with  sediment-sorbed  contaminants  in  estuarine  systems.  SQAGs  were 
derived  using  a  weight-of-evidence  approach  based  on  a  combination  of  no-observed- 
effects  and  adverse-effects  data.  Three  ranges  of  effect  concentrations  were  defined  for 
numerous  contaminants  including  a  probable  effects  range,  a  possible  effects  range,  and  a 
minimal  effects  range.  The  probable  effects  level  defines  the  lower  limit  of  the  range  of 
contaminant  concentrations  that  are  usually  or  always  associated  with  adverse  biological 
effects.  Sediment  contaminants  within  this  range  may  represent  significant  hazards  to 
aquatic  organisms  (MacDonald,  1994b).  Contaminant  concentrations  within  the  minimal 
effects  range  are  not  likely  to  be  associated  with  adverse  effects  on  aquatic  organisms. 
The  upper  limit  of  the  minimal  effects  range,  or  threshold  effects  level  (TEL),  and  the 
lower  limit  of  the  probable  effects  level  define  the  range  of  concentrations  associated  with 
possible  effects.  It  should  be  noted  that  SQAGs  do  not  consider  factors  influencing 
bioavailability  (e.g.,  TOC  for  non-polar  organics),  and  are  based  primarily  on  acute 
toxicity  studies  due  to  the  general  lack  of  chronic  toxicity  data  for  sediment 
contaminants.  USEPA  Region  IV  has  adopted  Florida  SQAG  values  for  all  sediment 
contaminants  detected  at  the  OT-29  site.  NOAA  effects-based  levels  (Long  et  al,  1995) 
were  developed  by  evaluating  an  extensive  database  for  estuarine  and  marine  sediment 
contaminants  and  effects  to  determine  ranges  of  chemical  concentrations  associated  with 
adverse  biological  effects.  Two  guideline  values,  “effects  range-low”  (ERL),  and  “effects 
range-medium”  (ERM)  were  developed.  The  ERL  value  is  based  on  contaminant 
concentrations  rarely  to  occasionally  associated  with  effects,  and  the  ERM  value  is  based 
on  concentrations  occasionally  to  frequently  associated  with  adverse  effects. 

5.5.2.2  Screening  Comparison 

At  the  Site  FT-16,  contaminants  detected  in  sediment  samples  include  low  molecular 
weight  PAHs  (LPAHs),  high  molecular  weight  PAHs  (HPAHs),  TRPH,  and  lead. 
Analytical  results  and  available  sediment  screening  criteria  are  summarized  in  Table  5.4. 

Several  LPAHs  were  detected  in  two  samples  collected  in  the  same  location  (SD-2  in 
1995  and  SED-1  in  1998)  including  anthracene,  fluorene,  and  phenanthrene.  LPAHs 
were  not  detected  in  samples  at  SD-1  and  SD-3.  The  maximum  detection  for  anthracene 
(0.012  mg/kg  at  SED-1)  was  below  the  lowest  screening  criterion  (TEL  value  of  0.047 
mg/kg).  The  maximum  detection  for  fluorene  (0.025  mg/kg  at  SED-1)  exceeded  the  TEL 
(0.021  mg/kg)  and  ERL  (0.019  mg/kg)  slightly,  but  was  well  below  the  probable  effects 
level  and  ERM  values  (0.144  and  0.54,  respectively).  For  phenanthrene,  the  maximum 
detection  (0.11  mg/kg  at  SD-2)  was  slightly  above  the  TEL  (0.87  mg/kg),  but  below  the 
ERL  (0.24  mg/kg)  and  probable  effects  level  (0.544  mg/kg).  A  more  recent  sample  from 
this  location  (SED-1)  contained  phenanthrene  (0.017  mg/kg)  below  all  screening  criteria. 
Although  concentrations  of  two  individual  LPAHs  exceeded  screening  criteria  slightly, 
the  maximum  sum  of  LPAHs  (0.1 1  mg/kg  in  SD-2)  for  any  sample  was  below  the  lowest 
total  LPAH  screening  criterion  (0.312  mg/kg  TEL). 

Five  HPAHs  (benzo(a)anthracene,  benzo(a)pyrene,  chrysene,  fluoranthene  and 
pyrene)  were  detected  in  sediment  samples  SD-2  and/or  SED-1  at  concentration  above 
the  lowest  available  screening  criterion  (TEL).  For  all  analytes  exceeding  TELs, 
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however,  concentrations  were  at  or  below  other  threshold  values  (ERL)  and  well  below 
probable  effects  levels.  Three  HPAHs  (chrysene,  fluoranthene  and  pyrene)  were  detected 
above  the  TEL  in  sediment  sample  SD-1.  No  HPAHs  were  detected  in  SD-3.  Four 
additional  HPAHs  without  screening  criteria  (benzo(b)fluoranthene, 
benzo(k)fluoranthene,  benzo(g,h,i)perylene,  and  indeno(l,2,3-cd)pyrene)  were  also 
detected. 

The  maximum  detection  for  benzo(a)anthracene  (0.3  mg/kg  in  SED-1)  exceeded  the 
TEL  (0.075  mg/kg),  but  was  only  slightly  above  the  ERL  value  (0.26  mg/kg)  and  was 
below  the  probable  effects  level  (0.693  mg/kg).  The  maximum  detection  for 
benzo(a)pyrene  (0.26  mg/kg  in  SED-1)  exceeded  the  TEL  (0.089  mg/kg),  but  was  below 
the  ERL  (0.43  mg/kg)  and  probable  effects  level  (0.763  mg/kg).  The  maximum  detection 
for  chrysene  (0.22  mg/kg  in  SED-1)  exceeded  the  TEL  (0.108  mg/kg),  but  was  below  the 
ERL  (0.38  mg/kg)  and  probable  effects  level  (0.846  mg/kg).  The  maximum  detection  for 
fluoranthene  (0.3  mg/kg  in  SED-1)  exceeded  the  TEL  (0.113  mg/kg),  but  was  below  the 
ERL  (0.6  mg/kg)  and  probable  effects  level  (1.49  mg/kg).  The  maximum  detection  for 
pyrene  (0.38  mg/kg  in  SED-1)  exceeded  the  TEL  (0.153  mg/kg),  but  was  below  the  ERL 
(0.67  mg/kg)  and  probable  effects  level  (1.4  mg/kg).  The  highest  concentration  of 
HPAHs  in  a  particular  sample  (2.3  mg/kg  in  SED-1)  also  exceeded  the  TEL  and  ERL 
values  for  total  HPAHs  (0.655  and  1.7  mg/kg,  respectively),  but  was  below  the  probable 
effects  level  (6.68  mg/kg). 

For  total  PAHs,  the  maximum  sediment  concentration  (2.35  mg/kg  in  SED-1)  was 
above  the  TEL  (1.68  mg/kg),  but  below  the  ERL  (4.02  mg/kg)  and  the  probable  effects 
level  (16.8  mg/kg). 

For  lead,  detected  concentrations  in  3  of  4  samples  exceeded  the  lowest  available 
screening  criterion  (TEL).  The  maximum  lead  detection  (66.2  mg/kg  in  SED-1) 
exceeded  the  TEL  (30.2  mg/kg)  and  the  ERL  (47  mg/kg),  but  was  below  the  probable 
effects  level  (112  mg/kg).  Detected  concentrations  of  lead  in  SD-2  and  SD-3  (42.4  and 
38.5  mg/kg,  respectively)  also  exceeded  the  TEL,  but  were  below  the  ERL  screening 
value.  Lead  in  SD-1  (5.4  mg/kg)  was  below  all  screening  criteria. 

5.5.3  Impact  of  Site  FT-16  Contaminants  at  Site  OT-29 

The  purpose  of  sampling  sediment  and  water  at  the  edge  of  the  bayou  was  to 
determine  if  Site  FT-16  contaminants  were  migrating  to  and  impacting  the  Fred  Bayou 
(Site  OT-29).  Review  of  Site  FT-16  analytical  data  shows  that  the  chemicals  detected 
were  limited  to  the  BTEX  compounds  and  one  0.6  pg/L  detection  of  naphthalene  in 
groundwater  and  the  BTEX  compounds  and  one  0.0045  mg/kg  detection  of 
benzo(b)fluoranthene  in  soil.  Review  of  the  OT-29  water  (MP-1  and  MP-2)  and  sediment 
(SD-1,  SD-2,  SD-3, and  SED-1)  show  that  several  PAHs  were  detected  and  the  BTEX 
compounds  were  not  detected.  Furthermore,  sediment  samples  collected  in  other  parts  of 
Fred  Bayou  (Site  OT-29)  had  detectable  PAH  concentrations  (Lewis,  1998).  This 
discrepancy  between  the  chemicals  detected  at  FT-16  and  OT-29  indicate  that  the 
contaminants  from  FT-16  have  not  impacted  OT-29,  and  the  chemical  concentrations 
detected  at  OT-29  are  likely  related  to  another  source  (e.g.  boat  and  fuel  distribution 
activities  at  the  Fred  Bayou)  (Section  1.5.2).  Therefore,  the  chemical  concentrations 
detected  at  OT-29  during  the  Site  FT-16  investigations  will  not  be  further  assessed  in  this 
report. 
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TABLE  5.1 

SUMMARY  OF  SOIL  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations,  Intervals,  and  Dates 

SoBo-l 

(3-4) 

17-Mar-98 

SoBo-l 

(4-6) 

17-Mar-98 

SoBo-2 

(3-4) 

17-Mar-98 

SoBo-3 

(HA-61) 

(4-5.5) 

17-Mar-98 

SoBo-4 

(HA-65) 

(4-5.5) 

17-Mar-98 

Benzene 

mg/kg®' 

NA”' 

NA 

NA 

0.0059  U*' 

0.0059  U 

Ethylbenzene 

mg/kg 

NA 

NA 

NA 

0.0023  U 

0.0024  U 

Toluene 

mg/kg 

NA 

NA 

NA 

0.0059  U 

0.0059  U 

Xylenes  (total) 

mg/kg 

NA 

NA 

NA 

0.0059  U 

0.0059  U 

Total  BTEX^ 

mg/kg 

NA 

NA 

NA 

0.0200  U 

0.0201  U 

mg/kg 

NA 

NA 

NA 

0.0059  U 

0.0059  U 

BS!IS!R9SSIS^^^I 

mg/kg 

NA 

NA 

NA 

690 

7.4  Jl^' 

Acenaphthene 

mg/kg 

NA 

NA 

NA 

0.23  U 

0.24  U 

Acenaphthylene 

mg/kg 

NA 

NA 

NA 

0.23  U 

0.24  U 

Anthracene 

mg/kg 

NA 

NA 

NA 

0.023  U 

0.024  U 

Benzo(a)anthracene 

mg/kg 

NA 

NA 

NA 

0.023  U 

0.024  U 

Benzo(a)pyrene 

mg/kg 

NA 

NA 

NA 

0.018  U 

0.018  U 

Benzo(b)fluoranthene 

mg/kg 

NA 

NA 

NA 

0.0045  J1 

0.014  U 

Benzo(g,h,i)perylene 

mg/kg 

NA 

NA 

NA 

0.059  U 

0.059  U 

Benzo(k)fluoranthene 

mg/kg 

NA 

NA 

NA 

0.013  U 

0.013  U 

Chrysene 

mg/kg 

NA 

NA 

NA 

0.047  U 

0.047  U 

Dibenz(a,h)anthracene 

mg/kg 

NA 

NA 

NA 

0.023  U 

0.024  U 

Fluoranthene 

mg/kg 

NA 

NA 

NA 

0.047  U 

0.047  U 

Fluorene 

mg/kg 

NA 

NA 

NA 

0.047  U 

0.047  U 

Indeno(  1 ,2,3-cd)pyrene 

mg/kg 

NA 

NA 

NA 

0.035  U 

0.035  U 

Naphthalene 

mg/kg 

NA 

NA 

NA 

0.23  U 

0.24  U 

Phenanthrene 

mg/kg 

NA 

NA 

NA 

0.047  U 

0.047  U 

Pyrene 

mg/kg 

NA 

NA 

NA 

0.047  U 

0.047  U 

Total  Organic  Carbon 

mg/kg 

1740  J1 

1320  J1 

670  J1 

NA 

NA 

a/  mg/kg  =  milligrams  per  kilogram 
b/  NA  =  not  analyzed 

c/  U  =  The  analyte  was  analyzed  for  and  was  not  present  above  the  associated  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  TRPH  =  total  recoverable  petroleum  hydrocarbons 

^  J1  =  The  analyte  was  positively  identified  and  had  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
SoBo-4  (7-8)  duplicate  named  SoBo-A  (7-8)  on  chain-of-custody  record 
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TABLE  5.1  (Continued) 
SUMMARY  OF  SOIL  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Sample  Locations,  Intervals^  and  Dates 


Analyte  Units 

SoBo-4 

(HA-65) 

(7-8) 

17-Mar-98 

SoBo-4  Dup 
(HA-65) 
(7-8) 
17-Mar-98 

SoBo-5 

(HA-72) 

(2-3) 

17-Mar-98 

SoBo-6 

(HA-42) 

(2-3.5) 

18-Mar-98 

SoBo-6 

(HA-42) 

(6-7) 

18-Mar-98 

Benzene 

mg/kg 

0.0062  U 

0.0063  U 

0.0059  U 

0.0059  U 

0.00060  J1 

Ethylbenzene 

mg/kg 

0.0025  U 

0.0011  J1 

0.0023  U 

0.0023  U 

0.037 

Toluene 

mg/kg 

0.0062  U 

0.0063  U 

0.0059  U 

0.0059  U 

0.00097  J1 

Xylenes  (total) 

mg/kg 

0.0062  U 

0.0063  U 

0.0059  U 

0.0059  U 

0.25 

Total  BTEX 

mg/kg 

0,0211  U 

0.0011 

0.0200  U 

0.0200  U 

0.289 

Methyl-tert-butyl  ether 

mg/kg 

0.0062  U 

0.0063  U 

0.0059  U 

0.0059  U 

0.0060  U 

TRPH  (C8-C40) 

mg/kg 

12  U 

5.7  J1 

9.0  J1 

12 

7.9  J1 

Acenaphthene 

mg/kg 

0.25  U 

0.25  U 

0.23  U 

0.23  U 

0.24  U 

Acenaphthylene 

mg/kg 

0.25  U 

0.25  U 

0.23  U 

0.23  U 

0.24  U 

Anthracene 

mg/kg 

0.025  U 

0.025  U 

0.023  U 

0.023  U 

0.024  U 

Benzo(a)anthracene 

mg/kg 

0.025  U 

0.025  U 

0.023  U 

0.023  U 

0.024  U 

Benzo(a)pyrene 

mg/kg 

0.019  U 

0.019  U 

0.018  U 

0.018  U 

0.018  U 

Benzo(b)fluoranthene 

mg/kg 

0.015  U 

0.015  U 

0.014  U 

0.014  U 

0.015  U 

Benzo(g,h,i)perylene 

mg/kg 

0.062  U 

0.063  U 

0.059  U 

0.059  U 

0.06  U 

Benzo(k)fluoranthene 

mg/kg 

0.014  U 

0.014  U 

0.013  U 

0.013  U 

0.013  U 

Chrysene 

mg/kg 

0.05  U 

0.05  U 

0.047  U 

0.047  U 

0.048  U 

Dibenz(a,h)anthracene 

mg/kg 

0.025  U 

0.025  U 

0.023  U 

0.023  U 

0.024  U 

Fluoranthene 

mg/kg 

0.05  U 

0.05  U 

0.047  U 

0.047  U 

0.048  U 

Fluorene 

mg/kg 

0.05  U 

0.05  U 

0.047  U 

0.047  U 

0.048  U 

Indeno(  1,2,3  -cd)pyrene 

mg/kg 

0.037  U 

0.038  U 

0.035  U 

0.035  U 

0.036  U 

Naphthalene  1 

mg/kg 

0.25  U 

0.25  U 

0.23  U 

0.23  U 

0.24  U 

Phenanthrene 

mg/kg 

0.05  U 

0.05  U 

0.047  U 

0.047  U 

0.048  U 

Pyrene 

mg/kg 

0.05  U 

0.05  U 

0.047  U 

0.047  U 

0.048  U 

Total  Organic  Carbon 

mg/kg 

NA 

NA 

NA 

NA 

NA 

a/  mg/kg  =  milligrams  per  kilogram 
b/  NA  =  not  analyzed 

c/  U  =  The  analyte  was  analyzed  for  and  was  not  present  above  the  associated  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  TRPH  =  total  recoverable  petroleum  hydrocarbons 

^  J1  =  The  analyte  was  positively  identified  and  had  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
SoBo-4  (7-8)  duplicate  named  SoBo-A  (7-8)  on  chain-of-custody  record 
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TABLE  5.2 

SUMMARY  OF  GROUNDWATER  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations  and  Dates 

MP-l 

21 -Mar-98 

MP-2 

21 -Mar-98 

MP-3 

21-Mar-98 

MP-4 

20-Mar-98 

MW-3 

20-Mar-98 

MW-4 

20-Mar-98 

Benzene 

Pg/L*' 

2.0  U"' 

2.0  U 

2.0  U 

71 

2.0  U 

2.0  U 

Ethylbenzene 

Pg/L 

2.0  U 

2.0  U 

1.0  Jf' 

44 

2.0  U 

0.18  J1 

Toluene 

Pg/L 

2.0  U 

2.0  U 

2.0  U 

l.lJl 

2.0  U 

2.0  U 

Xylenes  (total) 

Pg/L 

2.0  U 

2.0  U 

0.67  J1 

17 

2.0  U 

0.16  J1 

Total  BTEX*^ 

Pg/L 

8.0  U 

8.0  U 

1.67 

133.1 

8.0  U 

0.34 

Methyl-tert-butyl  ether 

Pg/L 

5.0  U 

5.0  U 

5.0  U 

10  U 

5.0  U 

5.0  U 

1,2-Dibromoethane  (EDB) 

Pg/L 

0.020  U 

0.020  U 

NA*' 

0.020  U 

NA 

0.020  U 

TRPH  (C8-C40f 

Pg/L 

180  J1 

500  U 

NA 

7,100 

NA 

500  U 

Total  Lead 

Pg/L 

5U 

5U 

NA 

5U 

NA 

5U 

Acenaphthene 

Pg/L 

LOU 

1.0  U 

NA 

1.0  UJ*' 

NA 

1.0  U 

Acenaphthylene 

Pg/L 

1.0  U 

1.0  U 

NA 

1.0  UJ 

NA 

1.0  U 

Anthracene 

Pg/L 

0.29 

0.10  U 

NA 

0.10  UJ 

NA 

0.10  U 

Benzo(a)anthracene 

Pg/L 

0.13  U 

0.14  U 

NA 

0.13  UJ 

NA 

0.13  U 

Benzo(a)pyrene 

Pg/L 

0.23  U 

0.24  U 

NA 

0.23  UJ 

NA 

0.24  U 

Benzo(b)fluoranthene 

pg/L 

0.18  U 

0.19  U 

NA 

0.18  UJ 

NA 

0.19  U 

Benzo(g,h,i)perylene 

Pg/L 

0.20  U 

0.21  U 

NA 

0.20  UJ 

NA 

0.21  U 

Benzo(k)fluoranthene 

pg/L 

0.17  U 

0.18  U 

NA 

0.17  UJ 

NA 

0.18  U 

Chrysene 

pg/L 

0.20  U 

0.21  U 

NA 

0.20  UJ 

NA 

0.21  U 

Dibenz(a,h)anthracene 

pg/L 

0.30  U 

0.31  U 

NA 

0.30  UJ 

NA 

0.31  U 

Fluoranthene  ! 

pg/L 

1.2 

0.21  U 

NA 

0.20  UJ 

NA 

0.21  U 

Fluorene 

pg/L 

5.7 

0.21  U 

NA 

0.20  UJ 

NA 

0.21  U 

lndeno(  1 ,2,3-cd)pyrene 

pg/L 

0.44  U 

0.45  U 

NA 

0.43  UJ 

NA 

0.44  U 

Naphthalene 

pg/L 

1.9 

1.0  U 

NA 

0.60 

NA 

1.0  U 

Phenanthrene 

pg/L 

0.20  U 

0.21  U 

NA 

0.20  UJ 

NA 

0.21  U 

Pyrene 

pg/L 

0.87 

0.21  U 

NA 

0.20  UJ 

NA 

0.21  U 

a/  jag/L  =  micrograms  per  liter 

b/  U  =  The  analyte  was  analyzed  for  and  is  not  present  above  the  associated  reporting  limit 

c/  J1  =  The  analyte  was  positively  identified  and  has  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  NA  =  not  analyzed 

H  TRPH  =  total  recoverable  petroleum  hydrocarbons 

g/  UJ  =  The  reporting  limit  value  may  not  accurately  or  precisely  represent  the  concentration  necessary  to  detect  the  analyte  in  the  sample 
h/  J  =  The  analyte  was  analyzed  for  and  positively  identified,  but  the  assoicated  numerical  value  may  not  be  consistent 
with  the  amount  actually  present  in  the  environmental  sample 
MW-4  duplicate  named  FT-16,MW-20  on  chain-of-custody  record 
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TABLE  5.2  (Continued) 

SUMMARY  OF  GROUNDWATER  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations  and  Dates 

MW-4  (Dup) 
20-Mar-98 

MW-7 

20-Mar-98 

SB-1 

20-Mar-98 

SB-2 

21-Mar-98 

SB-3 

20-Mar-98 

Benzene 

|ig/L 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

8.3 

Ethylbenzene 

Pg/L 

0.17  J1 

2.0  U 

3.5 

8.1 

29 

Toluene 

Pg/L 

2.0  U 

2.0  U 

2.0  U 

0.14  J1 

2.0  U 

Xylenes  (total) 

Pg/L 

2.0  U 

2.0  U 

11 

39 

2.0  U 

Total  BTEX 

Pg/L 

0.17 

8.0  U 

14.5 

47.1 

37.3 

Methyl-tert-butyl  ether 

Pg/L 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

1,2-Dibromoethane  (EDB) 

Pg/L 

0.020  U 

NA 

NA 

NA 

NA 

TRPH  (C8-C40) 

Pg/L 

500  U 

NA 

NA 

NA 

NA 

Total  Lead 

Pg/L 

5  U 

NA 

NA 

NA 

NA 

Acenaphthene 

Pg/L 

0.99  U 

NA 

NA 

NA 

NA 

Acenaphthylene 

Pg/L 

0.99  U 

NA 

NA 

NA 

NA 

Anthracene 

Pg/L 

0.099  U 

NA 

NA 

NA 

NA 

Benzo(a)anthracene 

Pg/L 

0.13  U 

NA 

NA 

NA 

NA 

Benzo(a)pyrene 

Pg/L 

0.23  U 

NA 

NA 

NA 

NA 

Benzo(b)fluoranthene 

Pg/L 

0.18  U 

NA 

NA 

NA 

NA 

Benzo(g,h,i)perylene 

Pg/L 

0.20  U 

NA 

NA 

NA 

NA 

Benzo(k)fluoranthene 

pg/L 

0.17  U 

NA 

NA 

NA 

NA 

Chrysene 

pg/L 

0.20  U 

NA 

NA 

NA 

NA 

Dibenz(a,h)anthracene 

pg/L 

0.30  U 

NA 

NA 

NA 

NA 

Fluoranthene 

pg/L 

0.20  U 

NA 

NA 

NA 

NA 

Fluorene 

pg/L 

0.20  U 

NA 

NA 

NA 

NA 

Indeno(  1 ,2,3-cd)pyrene 

pg/L 

0.43  U 

NA 

NA 

NA 

NA 

Naphthalene 

pg/L 

0.99  U 

NA 

NA 

NA 

NA 

Phenanthrene 

pg/L 

0.20  U 

NA 

NA 

NA 

NA 

Pyrene 

pg/L 

0.20  U 

NA 

NA 

NA 

NA 

a/  fig/L  =  micrograms  per  liter 

b/  U  =  The  analyte  was  analyzed  for  and  is  not  present  above  the  associated  reporting  limit 

c/  J1  =  The  analyte  was  positively  identified  and  has  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  NA  -  not  analyzed 

fj  TRPH  =  total  recoverable  petroleum  hydrocarbons 

g/  UJ  =  The  reporting  limit  value  may  not  accurately  or  precisely  represent  the  concentration  necessary  to  detect  the  analyte  in  the  sample 
h/  J  =  The  analyte  was  analyzed  for  and  positively  identified,  but  the  assoicated  numerical  value  may  not  be  consistent 
with  the  amount  actually  present  in  the  environmental  sample 
MW-4  duplicate  named  FT-16,MW-20  on  chain-of-custody  record 
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TABLE  5.3 

SUMMARY  OF  SOIL  GAS  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Analyte 

Sample  Locations,  Dates,  and  Units 

FT16-HA-49 

21 -Mar-98 

ppmv  )ig/L  percent 

FT16-HA-61 

21-Mar-98 

ppmv  pg/L  percent 

FT16-HA-72 

21 -Mar-98 

ppmv  pg/L  percent 

Benzene 

<0.0026 

<0.0086 

NA 

<0.0020 

<0.0065 

NA 

<0.0020 

<0.0065 

NA 

Toluene 

<0.0026 

<0.0010 

NA 

0.0027 

0.010 

NA 

0.0067 

0.026 

NA 

Ethylbenzene 

<0.0026 

<0.0012 

NA 

<0.0020 

<0.0088 

NA 

<0.0020 

<0.0088 

NA 

Xylenes  (total) 

0.0034 

0.015 

NA 

<0.0020 

<0.0088 

NA 

<0.0020 

<0.0088 

NA 

Total  BTEX 

0.0034 

0.015 

NA 

0.0027 

0.010 

NA 

0.0067 

0.026 

NA 

TPH  (C5+  Hydrocarbons) 

0.51 

2.1 

NA 

0.12 

0.48 

NA 

0.13 

0.55 

NA 

C2  -  C4  Hydrocarbons 

0.027 

0.050 

NA 

<0.020 

<0.036 

NA 

<0.020 

<0.036 

NA 

Oxygen 

NA 

NA 

20.8 

NA 

NA 

18.9 

NA 

NA 

20.9 

Carbon  Dioxide 

NA 

NA 

0 

NA 

NA 

0.8 

NA 

NA 

Notes: 

ppmv  =  parts  per  million,  volume  per  volume 
pg/L  =  micrograms  per  liter 

Analysis  methods  are  TO-3  (Aromatic  Volatiles  in  Air) 
Analysis  performed  by  Air  Toxics  Ltd.  of  Folsom,  California 
BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
TPH  =  total  petroleum  hydrocarbons,  referenced  to  gasoline 
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COMPARISON  OF  SEDIMENT  ANALYTICAL  RESULTS  TO  SCREENING  CRITERIA 

Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 
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SECTION  6 

CHEMICAL  FATE  ASSESSMENT 


6.1  INTRODUCTION 

Biodegradation  of  dissolved  fuel  constituents  and  the  future  migration  and 
persistence  of  the  dissolved  COPCs  are  assessed  in  this  section  to  support  selection  of  an 
appropriate  remedial  alternative  for  Site  FT- 16.  As  used  throughout  this  report,  the  term 
“remediation  by  natural  attenuation”  (RNA)  refers  to  a  subsurface  contaminant 
management  strategy  that  relies  on  natural  physical,  chemical,  and  biological  mechanisms 
to  control  exposure  of  potential  receptors  to  concentrations  of  contaminants  in  soil,  soil 
gas,  and  groimdwater  that  exceed  regulatory  levels.  These  mechanisms  include  the 
processes  of  advection,  hydrodynamic  dispersion,  dilution  from  recharge,  sorption, 
volatilization,  and  biodegradation,  which  facilitate  RNA  of  a  variety  of  anthropogenic 
chemicals. 

This  section  summarizes  and  interprets  specific  site  characterization  data  relevant  to 
documenting  the  effectiveness  of  RNA  at  minimizing  dissolved  COPC  migration  and 
reducing  COPC  concentration,  mass,  and  toxicity  over  time. 

6.2  OPERATIVE  MECHANISMS  OF  CONTAMINANT  ATTENUATION 

Understanding  the  fate  of  COPCs  in  environmental  media  is  critical  to  evaluating 
and  predicting  contaminant  distribution  patterns.  There  are  several  physical,  chemical, 
and  biological  processes  that  influence  how  a  chemical  behaves  in  soil  and  groundwater. 

Nondestructive  attenuation  processes  can  be  described  as  those  physical  and 
chemical  processes  that  may  prohibit  significant  contaminant  migration  but  will  not  result 
in  a  permanent  reduction  in  contaminant  mass.  Examples  of  nondestructive  attenuation 
processes  include  volatilization,  sorption,  dilution  from  recharge,  advection,  and 
hydrodynamic  dispersion.  These  processes  must  be  evaluated  when  determining  whether 
some  type  of  remediation  is  warranted  because  chemical  contamination  poses  or  has  the 
potential  to  pose  a  risk  to  human  or  ecological  receptors.  If  contamination  cannot  reach  a 
potential  receptor  exposure  point,  the  contamination  poses  no  risk. 

In  comparison  to  nondestructive  chemical  attenuation  processes,  destructive 
chemical  attenuation  processes  result  in  the  permanent  removal  of  contaminant  mass 
from  the  environment.  Documenting  and  distinguishing  the  effects  of  destructive 
attenuation  processes,  such  as  biodegradation,  from  nondestructive  attenuation  processes 
is  critical  to  evaluating  the  potential  for  RNA  to  bring  about  a  reduction  in  contaminant 
mass  over  time.  The  effectiveness  of  destructive  attenuation  processes  at  reducing 
contaminant  mass  at  a  site  depends  on  how  susceptible  the  chemical  is  to  biodegradation 
and  whether  the  site  is  characterized  by  physical,  chemical,  and  biological  conditions 
favorable  to  such  processes. 

6.2.1  Biodegradation  of  Dissolved  BTEX 

Numerous  laboratory  and  field  studies  have  shown  that  hydrocarbon-degrading 
bacteria  can  participate  in  the  degradation  of  many  of  the  chemical  components  of 
different  types  of  foels  (e.g.,  gasoline)  under  both  aerobic  and  anaerobic  conditions. 
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Biodegradation  of  fuel  hydrocarbons  such  as  BTEX  will  occur  when  an  indigenous 
population  of  hydrocarbon-degrading  microorgeinisms  is  present  in  the  soil  and 
groundwater,  and  sufficient  concentrations  of  electron  acceptors  and  nutrients,  including 
fuel  hydrocarbons,  are  available  to  these  organisms.  Soils  and  groundwater  with  a  history 
of  exposure  to  fuel  hydrocarbon  compounds,  such  as  at  Site  FT- 16,  generally  contain 
microbial  populations  capable  of  facilitating  biodegradation  reactions  (Wiedemeier  et  al, 
1995).  The  chemical  basis  for  the  biodegradation  of  dissolved  BTEX  is  described  in 
more  detail  in  Section  6.5,  where  geochemical  data  relevant  to  documenting 
biodegradation  at  the  field  scale  at  Site  FT- 16  are  presented. 

6.3  EVIDENCE  OF  CONTAMINANT  BIODEGRADATION  OVER  TIME 

The  first  step  in  determining  whether  COPC  constituents  are  biodegrading  in  soils 
and  groundwater  at  Site  FT-16  was  to  compare  contaminant  concentrations  at  selected 
sampling  locations  over  time.  The  purpose  of  this  comparison  was  to  assess  the  evidence 
of  field-scale  contaminant  mass  loss.  Decreases  in  the  magnitude  of  contaminant 
concentrations  at  a  site  over  time  that  cannot  be  explained  by  physical  processes  (e.g., 
source  removal,  mass  transport  in  groundwater)  may  be  the  first  indication  that 
contaminants  are  biodegrading  at  the  site. 

6.3.1  Hydrocarbon  Concentration  Trends  in  Soil 

Biodegradation  of  soil  hydrocarbons  present  in  the  vadose  zone  can  proceed  if  the 
soil  particles  to  which  the  contaminants  are  adsorbed  are  covered  with  a  water  film  that 
supports  microbial  populations.  The  presence  of  abundant  soil  moisture  in  the  vadose 
zone  can  be  inferred  from  the  shallow  water  table  depth  and  the  relatively  warm  ambient 
air  temperature. 

Soil  BTEX,  PAH,  and  TRPH  concentrations  from  three  soil  samples  collected  in 
September  1995  are  compared  to  samples  collected  at  immediately  adjacent  locations  in 
March  1998  in  Table  6.1.  Two  of  these  locations  are  at  the  former  fuel  storage  area  and 
the  third  location  is  at  the  former  fire  training  pit.  All  hydrocarbon  concentrations 
decreased  significantly  from  1995  to  1998  at  the  three  locations,  indicating  the  effects  of 
biodegradation,  volatilization,  and  leaching. 

6.3.2  Hydrocarbon  Concentration  Trends  in  Groundwater 

Hydrocarbon  concentrations  measured  at  four  monitoring  wells  in  1995  and  1998  are 
summarized  in  Table  6.2.  MW-4  and  SB-1  are  located  at  the  former  fire  training  pit,  and 
SB-2  and  SB-3  are  located  at  the  former  fuel  storage  area.  Total  BTEX  concentrations 
decreased  substantially  at  all  locations.  The  percentage  decrease  ranged  from  43  percent 
at  SB-2  to  greater  than  99  percent  at  MW-4.  Decreasing  dissolved  hydrocarbon 
concentrations  indicate  that  the  mass  of  hydrocarbons  input  into  the  groundwater  system 
in  the  source  area  (through  leaching  of  residual  hydrocarbons  in  soils)  is  decreasing. 

6.4  SITE  SPECIFIC  CONTAMINANT  BIODEGRADATION  RATES 

The  reduction  in  COPC  concentrations  at  specific  sampling  points  may  be  used  to 
estimate  a  first-order  decay  rate,  provided  the  plume  size  is  relatively  stable  or 
decreasing.  It  is  commonly  assumed  that  biodegradation  rates  for  fuel  hydrocarbons  in 
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saturated  media  can  be  approximated  by  a  first-order  decay  constant  (Chapelle,  1993). 
Using  the  equation: 

C(t)  =  Cie<-'^)  (1) 

Where:  =  concentration  at  time  t 

Cj  =  initial  concentration 
k  =  decay  rate  (T'l) 
t  =  time 


Table  6.3  summarizes  the  calculated  biodegradation  rates  for  each  of  the 
groundwater  COPCs  except  TRPH,  for  which  sufficient  data  were  not  available  to 
compute  a  decay  rate.  The  calculated  rates  are  based  on  reductions  in  contaminant 
concentrations  measured  at  specific  sampling  points  over  time  (SB-1,  SB-2,  SB-3,  and 
MW-4  from  1995  to  1998  [Table  6.2]).  All  attenuation  mechanisms,  such  as  dispersion, 
adsorption,  and  aerobic  and  anaerobic  degradation  are  included  in  these  site-specific 
biodegradation  rate  estimates. 

These  rates  will  be  used  in  Section  6.7  along  with  other  information  to  predict  the 
fate  and  transport  of  groundwater  COPCs.  However,  a  simple  calculation  may  be 
performed  now  to  assess  the  persistence  of  COPCs  at  individual  wells.  The  persistence 
of  benzene  at  MP-4,  location  of  the  maximum  detection,  may  be  estimated  by  solving 
equation  (1)  for  time.  Using  the  maximum  concentration  of  71  jag/L  as  the  initial 
concentration,  the  TCL  of  1  \xgfL  for  the  final  concentration,  and  the  average  benzene 
first-order  decay  rate  of  1 .9  year^  (Table  6.3),  benzene  is  predicted  to  persist  above  the 
TCL  at  MP-4  for  2.2  years. 

6.5  EVIDENCE  OF  CONTAMINANT  BIODEGRADATION  VIA 

MICROBIALLY  MEDIATED  REDOX  REACTIONS 

Groundwater  geochemical  data  also  can  be  used  to  show  that  COPCs  are 
biodegrading  in  saturated  soil  and  groundwater  at  Site  FT-16.  Fuel  hydrocarbon 
constituents  are  typically  utilized  as  electron  donors  in  biologically  mediated  redox 
reactions  under  a  wide  range  of  geochemical  conditions.  Therefore,  analytical  data  on 
potential  electron  acceptors  can  be  used  as  geochemical  indicators  of  fuel  hydrocarbon 
biodegradation  (Wiedemeier  et  al,  1995).  Reductions  in  the  concentrations  of  oxidized 
chemical  species  that  are  used  by  microorganisms  to  facilitate  the  oxidation  of  fuel 
hydrocarbon  compounds  within  contaminated  media  are  an  indication  that  contaminants 
are  biodegrading.  Alternately,  an  increase  in  the  metabolic  byproducts  resulting  from  the 
reduction  of  electron  acceptors  can  be  used  as  an  indicator  of  contaminant  biodegradation. 
The  availability  of  potential  electron  acceptors  to  participate  in  contaminant 
biodegradation  reactions  can  be  used  to  estimate  the  total  contaminant  mass  that  can  be 
biodegraded  over  time  at  this  site.  Coupled  with  calculated  biodegradation  rates,  this 
information  can  be  used  to  predict  how  much  and  how  quickly  COPCs  can  be  removed 
from  saturated  soils  and  groimdwater  at  Site  FT-16  as  a  result  of  natural  processes  only. 
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6.5.1  Relevance  of  Redox  Couples  in  Biodegradation 

Microorganisms  obtain  energy  to  replenish  enzymatic  systems  and  to  reproduce  by 
oxidizing  organic  matter.  Biodegradation  of  dissolved  hydrocarbons  is  the  result  of  a 
series  of  redox  reactions  that  maintain  the  charge  balance  within  the  natural  environment. 
Microorganisms  facilitate  the  degradation  of  these  organic  compounds  by  transferring 
electrons  from  the  electron  donor  (i.e.,  fuel  hydrocarbons  and  native  organic  carbon)  to 
available  electron  acceptors.  Electron  acceptors  are  elements  or  compounds  that  occur  in 
relatively  oxidized  states  and  can  participate  in  redox  reactions  involving  these  available 
electron  donors.  Electron  acceptors  known  to  be  present  in  saturated  soil  and 
grovmdwater  at  Site  FT- 16  are  oxygen,  nitrate/nitrogen,  sulfate,  ferric  iron,  and  carbon 
dioxide. 

Microorganisms  facilitate  fuel  hydrocarbon  biodegradation  to  produce  energy  for 
their  use.  The  amount  of  energy  that  can  be  released  when  a  reaction  occurs  or  is 
required  to  drive  the  reaction  to  completion  is  quantified  by  the  free  energy  of  the 
reaction  (Stumm  and  Morgan,  1981).  Microorganisms  are  able  to  utilize  electron 
transport  systems  and  chemiosmosis  to  combine  energetically  favorable  and  unfavorable 
reactions  to  produce  energy  for  life  processes  (i.e.,  cell  production  and  maintenance). 
Microorganisms  will  facilitate  only  those  redox  reactions  that  will  yield  energy.  By 
coupling  the  oxidation  of  fuel  hydrocarbon  compounds,  which  requires  energy,  to  the 
reduction  of  other  compounds  (e.g.,  oxygen,  nitrate/nitrite,  manganese,  ferric  iron, 
sulfate,  and  carbon  dioxide),  which  yields  energy,  the  overall  reaction  will  yield  energy. 
Detailed  information  on  the  redox  reactions  required  to  biodegrade  dissolved  COPCs  is 
included  in  Table  6.4.  The  reader  is  encouraged  to  review  this  information  to  more  fully 
vmderstand  the  chemical  basis  of  biodegradation. 

Figure  6.1  illustrates  the  sequence  of  microbially  mediated  redox  processes  based  on 
the  amount  of  free  energy  released  for  microbial  use.  In  general,  reactions  yielding  more 
energy  tend  to  take  precedence  over  processes  that  yield  less  energy  (Stumm  and  Morgan, 
1981).  As  Figure  6.1  shows,  oxygen  reduction  would  be  expected  to  occur  in  an  aerobic 
environment  with  microorganisms  capable  of  aerobic  respiration  because  oxygen 
reduction  yields  significant  energy.  However,  once  the  available  oxygen  is  depleted  and 
anaerobic  conditions  dominate  the  interior  regions  of  the  contaminant  plume,  anaerobic 
microorganisms  can  utilize  other  electron  acceptors  in  the  following  order  of  preference: 
nitrate/nitrite,  manganese,  ferric  iron,  sulfate,  and  finally  carbon  dioxide.  Each 
successive  redox  reaction  provides  less  energy  to  the  system,  and  each  step  down  in 
redox  energy  yield  would  have  to  be  paralleled  by  an  ecological  succession  of 
microorganisms  capable  of  facilitating  the  pertinent  redox  reactions. 

The  expected  sequence  of  redox  processes  can  be  estimated  by  the  ORP  of  the 
groundwater.  The  ORP  measures  the  relative  tendency  of  a  solution  or  chemical  reaction 
to  accept  or  transfer  electrons,  and  can  be  measured  in  the  field.  This  measurement  can 
be  used  as  a  crude  indicator  of  which  redox  reactions  may  be  operating  at  a  site.  High 
ORPs  mean  that  the  solution  (or  available  redox  couple)  has  a  relatively  high  oxidizing 
potential. 

Microorganisms  can  only  facilitate  the  biodegradation  (oxidation)  of  the  fuel 
hydrocarbon  compounds  using  redox  couples  that  have  a  higher  ORP  than  the 
contaminants.  This  is  why  these  electron  acceptors  can  be  used  to  oxidize  the  fuel 
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hydrocarbon  compounds.  The  reduction  of  highly  oxidized  species  results  in  an  overall 
decrease  in  the  oxidizing  potential  of  the  groundwater.  As  shown  in  Figure  6.1,  the 
reduction  of  oxygen  and  nitrate  will  reduce  the  oxidizing  potential  to  levels  at  which 
ferric  iron  (Fe^^)  reduction  can  occur.  As  each  chemical  species  that  can  be  used  to 
oxidize  the  contaminants  is  exhausted,  the  microorganisms  are  forced  to  use  other 
available  electron  acceptors  with  lower  oxidizing  capacity.  When  sufficiently  low 
(negative)  ORP  levels  have  been  developed  as  a  result  of  these  redox  reactions,  sulfate 
reduction,  and  methanogenesis  can  occur  almost  simultaneously  (Stumm  and  Morgan, 
1981). 

ORP  values  measured  in  shallow  groundwater  at  Site  FT- 16  in  March  1998  ranged 
from  189.3  to  -291.4  millivolts  (mV)  (Table  6.5).  Areas  with  the  lowest  ORPs  generally 
coincided  with  the  presence  of  fiiel-contaminated  groundwater,  indicating  that  the 
progressive  use  of  electron  acceptors  in  the  order  shown  on  Figure  6.1  has  caused  the 
groundwater  in  the  contaminated  areas  to  become  more  reducing.  These  data  imply  that 
oxygen,  nitrate,  manganese,  and  ferric  iron  may  be  used  to  biodegrade  fuel  hydrocarbon 
contaminants  at  this  site.  However,  many  authors  have  noted  that  field  ORP  data  alone 
cannot  be  used  to  reliably  predict  all  of  the  electron  acceptors  that  may  be  operating  at  a 
site,  because  the  platinum  electrode  probes  are  not  sensitive  to  some  redox  couples  (e.g., 
sulfate/sulfide)  (Stumm  and  Morgan,  1981;  Godsy,  1994;  Lovley  et  ah,  1994). 
Analytical  data  on  oxidized  and  reduced  species  are  presented  in  the  following 
subsections  to  verify  which  electron  acceptors  are  actually  being  used  to  biodegrade  the 
hydrocarbon  COPCs  in  saturated  soil  and  groundwater  at  Site  FT- 16. 

Throughout  the  following  subsections,  the  distributions  of  geochemical  parameters 
are  examined  by  comparing  background  concentrations  to  COPC  plume  core 
concentrations.  Analytical  data  from  upgradient  well  MW-3  and  cross-gradient  well 
MW-7  are  used  for  backgroimd  concentrations.  Analytical  data  from  MP-4  is  used  for 
COPC  plume  core  concentrations. 

6.5.2  Dissolved  Oxygen 

Almost  all  types  of  fuel  hydrocarbons  can  be  biodegraded  imder  aerobic  conditions 
(Borden,  1994).  Mineralization  of  fuel  hydrocarbons  to  carbon  dioxide  and  water  imder 
aerobic  conditions  involves  the  use  of  oxygen  as  a  cosubstrate  during  the  initial  stages  of 
metabolism,  and  as  a  terminal  electron  acceptor  during  the  later  stages  of  metabolism  for 
energy  production.  The  reduction  of  molecular  oxygen  during  the  oxidation  of  the  fuel 
hydrocarbon  compounds  yields  a  significant  amount  of  free  energy  that  the 
microorganisms  could  utilize. 

DO  concentrations  were  measured  at  groundwater  sampling  locations  in  March  1998. 
Table  6.5  presents  the  analytical  results  for  DO  by  sampling  location.  As  shown  on  the 
table,  DO  concentrations  range  from  0.35  to  2.45  mg/L.  The  lowest  DO  concentration  is 
located  at  SB-2,  which  is  located  on  the  periphery  of  the  COPC  plume.  All  other  wells 
exhibiting  COPC  concentrations  had  DO  concentrations  over  1  mg/L.  Based  on  these 
observations,  it  does  not  appear  that  aerobic  degradation  is  occurring  at  the  site  to  any 
significant  extent. 
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6.5.3  Nitrate 

Because  anaerobic  conditions  generally  prevail  in  the  site  groundwater,  nitrate  can  be 
used  as  an  electron  acceptor  by  indigenous  facultative  anaerobes  that  mineralize  fuel 
hydrocarbon  compounds  via  either  denitrification  or  nitrate  reduction  processes. 
Concentrations  of  nitrate  (as  nitrogen  [N])  measured  at  the  site  in  March  1998  are 
siunmarized  in  Table  6.5.  Background  nitrate  (as  N)  concentrations  measured  in 
upgradient  and  cross-gradient  wells  MW-3  and  MW-7  were  0.1 1  mg/L  and  less  than  0.04 
mg/L,  respectively.  Nitrate  (as  N)  concentrations  measured  in  plume  core  area  wells 
exhibiting  dissolved  fuel  contamination  ranged  from  0.12  mg/L  to  1.3  mg/L. 

If  nitrate  reduction  were  occurring,  nitrate  would  decrease  within  the  COPC  plume 
core.  However,  the  nitrate  distribution  is  the  reverse  with  nitrate  concentrations  elevated 
inside  the  plume  core.  This  observation  indicates  that  nitrate  reduction  is  not  an 
important  process  at  this  site. 

6.5.4  Ammonia 

The  presence  of  ammonia  in  groundwater  can  result  from  either  nitrate  reduction 
(facilitated  by  microbes)  or  fixing  of  atmospheric  nitrogen  (also  a  microbial  process). 
Nitrate  is  not  widespread  in  groundwater  within  the  aquifer;  however,  the  fixation  of 
atmospheric  nitrogen  may  occur  under  the  anaerobic,  methanogenic  conditions  observed 
at  the  site.  The  presence  of  ammonia  in  groundwater  is  a  strong  indication  of  microbial 
activity. 

Ammonia  (as  N)  concentrations  measured  in  groxmdwater  samples  collected  in 
March  1998  are  summarized  in  Table  6.5.  Ammonia  concentrations  detected  in  shallow 
groundwater  varied  across  the  site,  with  elevated  ammonia  concentrations  occurring  in 
the  COPC  plume  core  area.  Therefore,  production  of  ammonia  appears  to  be  occurring 
due  to  increased  microbial  activity  stimulated  by  the  relative  abvmdance  of  organic  carbon 
(fuel  hydrocarbons). 

The  measured  ORPs  of  the  groundwater  at  this  site  are  not  within  the  range  that 
would  be  expected  for  the  ammonia-producing  conditions  implied  by  the  observed 
ammonia  distribution.  However,  as  described  in  Section  6.5.1,  field  ORP  data  alone 
cannot  be  used  to  reliably  predict  the  electron  acceptors  that  may  be  operating  at  a  site. 

6.5.5  Ferrous  Iron 

Although  relatively  little  is  known  about  the  anaerobic  metabolic  pathways  involving 
the  reduction  of  ferric  iron  (Fe^"^),  this  process  has  been  shovm  to  be  a  major  metabolic 
pathway  for  some  microorganisms  (Lovley  and  Phillips,  1988;  Chapelle,  1993).  Elevated 
concentrations  of  ferrous  iron  (Fe^"^)  often  are  found  in  anaerobic,  fuel-contaminated 
groundwater  systems.  Concentrations  of  dissolved  ferrous  iron  once  were  attributed  to 
the  spontaneous  and  reversible  reduction  of  ferric  oxyhydroxides,  which  are 
thermodynamically  imstable  in  the  presence  of  organic  compounds  such  as  benzene. 
However,  more  recent  studies  suggest  that  the  reduction  of  ferric  iron  cannot  proceed  at 
all  without  microbial  mediation  (Lovley  and  Phillips,  1988;  Lovley  et  al,  1991;  Chapelle, 
1993).  None  of  the  common  organic  compoimds  found  in  low-temperature,  neutral, 
reducing  groimdwater  could  reduce  ferric  oxyhydroxides  to  ferrous  iron  under  sterile 
laboratory  conditions  (Lovley  et  al.,  1991).  This  means  that  the  reduction  of  ferric  iron  to 
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ferrous  iron  requires  mediation  by  microorganisms  with  the  appropriate  enzymatic 
capabilities. 

To  determine  if  ferric  iron  is  being  used  as  an  electron  acceptor  for  fuel 
biodegradation  at  Site  FT- 16,  ferrous  (reduced)  iron  concentrations  were  measured  at 
groundwater  sampling  locations  in  March  1998.  Background  ferrous  iron  concentrations 
measured  in  wells  MW-3  and  MW-7  were  0.04  mg/L  and  0.13  mg/L,  respectively.  In 
contrast,  the  ferrous  iron  concentration  detected  in  the  plume  core  well  exhibiting  the 
highest  contaminant  concentrations  (MP-4)  was  1.38  mg/L  (Table  6.5).  The  occurrence 
of  elevated  ferrous  iron  concentrations  within  contaminated  areas  indicates  that  ferric  iron 
is  acting  as  an  electron  acceptor  at  these  locations.  In  addition,  the  measured  redox 
potentials  of  the  groundwater  at  this  site  are  within  the  range  that  would  be  expected  for 
the  ferric  iron-reducing  conditions  implied  by  the  observed  ferrous  iron  distributions 
(Figure  6.1). 

6.5.6  Sulfate 

Sulfate  also  may  be  used  as  an  electron  acceptor  during  microbial  degradation  of 
fuel  hydrocarbons  under  anaerobic  conditions  (Grbic’-Galic’,  1990).  Sulfate  can  be 
reduced  to  sulfide  during  the  oxidation  of  the  fuel  hydrocarbon  compounds.  The 
presence  of  decreased  concentrations  of  sulfate  (and  increased  concentrations  of  sulfide) 
in  the  source  area  relative  to  background  concentrations  indicates  that  sulfate  is 
participating  in  redox  reactions  at  the  site.  To  investigate  the  potential  for  sulfate 
reduction  at  Site  FT- 16,  sulfate  and  sulfide  concentrations  were  measured  during  the 
March  1998  groundwater  sampling  event. 

Table  6.5  shows  the  analytical  results  for  sulfate  and  sulfide  in  groundwater  at  Site 
FT-16.  In  general,  there  is  not  a  good  correlation  between  areas  of  depleted  sulfate 
concentrations  and  the  plume  core.  However,  elevated  concentrations  of  sulfide,  which 
can  be  produced  when  sulfate  is  reduced  during  fuel  hydrocarbon  oxidation,  generally 
coincide  with  elevated  fuel  hydrocarbon  concentrations.  The  apparent  production  of 
sulfide  within  the  contaminated  area  indicates  that  microbial  populations  are  using  sulfate 
to  oxidize  fuel  hydrocarbons  at  the  site. 

6.5.7  Dissolved  Methane 

On  the  basis  of  free  energy  yield  and  the  oxidizing  potential  of  the  site  groundwater, 
the  carbon  dioxide/methane  (CO2/CH4)  redox  couple  also  could  be  used  to  oxidize  fuel 
hydrocarbon  compounds  to  carbon  dioxide  and  water  once  the  groundwater  is  sufficiently 
reducing.  To  attain  these  reducing  levels,  other  highly  oxidizing  chemical  species  such  as 
oxygen,  nitrate,  ferric  iron,  and  sulfate  must  first  be  reduced.  This  redox  reaction  is 
called  methanogenesis  or  methane  fermentation.  Methanogenesis  yields  the  least  free 
energy  to  the  system  in  comparison  to  other  chemical  species  (Figure  6.1).  The  presence 
of  methane  in  groundwater  at  elevated  concentrations  relative  to  background 
concentrations  is  a  good  indicator  of  methane  fermentation. 

Dissolved  methane  was  measured  at  groimdwater  monitoring  wells  sampled  during 
the  March  1998  sampling  event.  Table  6.5  presents  the  analytical  data  for  methane. 
Methane  concentrations  detected  in  the  contaminant  source  areas  were  elevated  relative  to 
background  concentrations.  Methane  concentrations  measured  at  plume  core  area  wells 
ranged  from  0.33  mg/L  to  1.5  mg/L.  In  contrast,  background  concentrations  ranged  from 
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0.01 1  mg/L  to  0.027  mg/L.  The  presence  of  elevated  methane  levels  in  groundwater  at 
Site  FT-16  strongly  indicates  that  biodegradation  is  occurring  via  methanogenesis. 

The  measured  ORPs  of  the  groimdwater  at  this  site  are  not  within  the  range  that 
would  be  expected  for  the  methanogenic  conditions  implied  by  the  observed  methane 
distributions.  However,  as  described  in  Section  6.5.1,  field  data  alone  cannot  be 
used  to  reliably  predict  the  electron  acceptors  that  may  be  operating  at  a  site. 

6.5.8  pH 

The  pH  of  groundwater  samples  collected  from  groimdwater  monitoring  points  and 
monitoring  wells  in  March  1998  was  measured  (Table  6.5).  The  pH  of  a  solution  is  the 
negative  logarithm  of  the  hydrogen  ion  concentration  [H""].  Groundwater  pH  values 
measured  at  the  site  ranged  from  5.12  to  7.33  standard  units  (SU)  with  an  average  of  6.7 
SU.  This  average  pH  is  within  the  optimal  range  for  fuel  hydrocarbon-degrading 
microbes  of  6  to  8  SU.  The  presence  of  acidic  pH  values  indicates  that  the  groundwater 
alkalinity  may  be  insufficient  to  fully  buffer  the  groundwater  pH  against  the  organic  acids 
produced  during  microbial  reactions. 

6.5.9  Temperature 

Groundwater  temperature  was  measured  at  groundwater  monitoring  wells  in  March 
1998  (Table  6.5).  Temperature  affects  the  types  and  growth  rates  of  bacteria  that  can  be 
supported  in  the  groundwater  environment,  with  higher  temperatures  generally  resulting 
in  higher  growth  rates.  The  temperature  of  groundwater  samples  collected  from  the 
shallow  monitoring  wells  varied  from  17.1  degrees  Celsius  (°C)  to  18.4  °C.  These 
temperatures  are  warm  enough  to  promote  microbial  growth  and  may  enhance  rates  of 
hydrocarbon  biodegradation. 

6.6  THEORETICAL  ASSIMILATIVE  CAPACITY  ESTIMATES 

The  preceding  discussions  have  been  devoted  to  determining  if  fuel  hydrocarbons  are 
biodegrading  in  saturated  soils  and  groundwater  at  Site  FT-16.  Analytical  data  on 
reduced  and  oxidized  chemical  species  indicate  that  indigenous  microorganisms  eire 
facilitating  the  oxidation  of  fuel  hydrocarbons  and  the  reduction  of  electron  acceptors  to 
generate  free  energy  for  cell  maintenance  and  production.  The  question  of  how  much 
contaminant  mass  can  be  biodegraded  must  be  addressed  to  assess  the  full  potential  for 
long-term  intrinsic  bioremediation  to  minimize  plume  size  and  mass  over  time. 

Mass  balance  relationships  can  be  used  to  determine  how  much  contaminant  mass 
can  be  degraded  by  each  of  the  redox  reactions  that  the  microorganisms  might  use  to 
make  free  energy  available  for  cell  maintenance  and  production.  The  stoichiometric 
relationship  between  the  contaminant  and  the  electron  acceptor  can  be  used  to  estimate 
the  expressed  assimilative  capacity  of  the  groundwater.  Once  the  redox  reactions 
operating  at  the  site  have  been  defined,  it  is  possible  to  estimate  how  much  contaminant 
mass  can  be  assimilated  or  oxidized  by  available  electron  acceptors. 

Table  6.4  presents  the  coupled  redox  reactions  that  represent  the  biodegradation  of 
the  individual  hydrocarbon  COPCs,  including  the  stoichiometric  mass  ratio  of  electron 
acceptors  needed  to  oxidize  each  compound.  These  stoichiometric  mass  ratios  can  be 
used  to  estimate  the  assimilative  capacity  of  the  groundwater  at  Site  FT-16.  For  oxygen. 
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nitrate,  and  sulfate  (which  are  electron  acceptors),  this  is  accomplished  by  first 
determining  the  initial  (backgroimd)  mass  of  each  electron  acceptor  available  in  the 
groundwater.  Data  on  these  chemical  species  were  collected  at  sampling  locations 
upgradient  (MW-3)  and  cross-gradient  (MW-7)  from  the  dissolved  plume.  As 
groundwater  slowly  migrates  into  the  source  area,  electron  acceptors  are  brought  into 
contact  with  hydrocarbon-degrading  microorganisms  and  site  contamination.  The  change 
in  the  electron  acceptor  mass  from  background  sampling  locations  to  sampling  locations 
within  the  plume  core  is  divided  by  the  mass  ratio  from  Table  6.4. 

For  nitrogen  fixation,  ferric  iron  reduction,  and  methanogenesis,  the  electron 
acceptor  is  not  measured.  Instead,  the  metabolic  byproducts  (ammonia,  ferrous  iron,  and 
methane)  are  measured.  The  highest  observed  concentration  of  the  metabolic  byproduct 
in  the  plume  core  wells  is  divided  by  the  mass  ratio  from  Table  6.4.  These  numbers  are 
summed  to  estimate  the  expressed  intrinsic  capacity  of  the  groundwater  to  biodegrade 
COPCs  (Table  6.6). 

Nitrate  is  not  listed  in  Table  6.6.  As  discussed  in  Section  6.5.4,  nitrate  is  ultimately 
reduced  to  ammonia;  however,  ammonia  can  be  produced  from  the  reduction  of  nitrate 
and  from  fixation  of  atmospheric  nitrogen.  Therefore,  only  ammonia  is  used  to  calculate 
the  intrinsic  capacity.  On  the  basis  of  these  calculations,  one  pore  volume  of  saturated 
soil  and  groimdwater  at  Site  FT- 16  has  the  capacity  to  oxidize  an  average  COPC 
concentration  of  approximately  3.05  mg/L  (3,050  pg/L)  (Table  6.6).  The  maximum 
COPC  concentration  at  the  Site  FT-16  in  March  1998  was  0.13  mg/L  (130  pg/L). 

It  should  be  noted  that  the  geochemical  data  for  MP-4  are  not  internally  consistent. 
As  discussed  above,  DO  and  nitrate  distributions  indicate  that  aerobic  respiration  and 
nitrate  reduction  are  not  occurring.  If  these  processes  are  not  occurring  than  the  more 
reductive  processes  of  sulfate  reduction  and  methanogenesis  should  not  be  able  to 
proceed.  However,  geochemical  data  indicate  that  these  processes  are  occurring.  One 
reason  for  this  discrepancy  may  the  relatively  low  hydrocarbon  concentrations  in 
groimdwater.  The  low  concentrations  may  not  have  a  consistent  significant  demand  on 
the  electron  acceptors. 

The  assimilative  capacity  estimate  essentially  represents  an  estimate  of  the  COPC 
reduction  capability  of  one  pore  volume  of  groundwater  at  Site  FT-16.  The  estimate 
identifies  how  much  contaminant  mass  can  be  theoretically  oxidized  as  one  pore  volume 
travels  through  the  plume  core.  In  reality,  1  pore  volume  is  expected  to  move  through  the 
contaminated  aquifer  material  in  the  source  area  every  2.5  years  based  on  the  estimated 
groimdwater  velocity  of  175  ft/yr  and  a  source  area  length  of  approximately  450  feet. 

A  closed  system  containing  2  liters  of  water  can  be  used  to  help  visualize  the 
physical  meaning  of  assimilative  capacity.  Assume  that  the  first  liter  contains  no  fuel 
hydrocarbons,  but  it  contains  fuel-degrading  microorganisms  and  has  an  assimilative 
capacity  of  exactly  “x”  mg  of  fuel  hydrocarbons.  The  second  liter  has  no  assimilative 
capacity;  however,  it  contains  fuel  hydrocarbons.  As  long  as  these  2  liters  of  water  are 
kept  separate,  biodegradation  of  fuel  hydrocarbons  will  not  occur.  If  these  2  liters  are 
combined  in  a  closed  system,  biodegradation  will  commence  and  continue  until  the  fuel 
hydrocarbons  or  electron  acceptors  are  depleted.  If  less  than  “x”  mg  of  fuel  hydrocarbons 
are  in  the  second  liter,  all  of  the  fuel  hydrocarbons  will  eventually  degrade  given  a 
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sufficient  time;  likewise,  if  greater  than  “x”  mg  of  fuel  hydrocarbons  were  in  the  second 
liter  of  water,  only  “x”  mg  of  fuel  hydrocarbons  would  ultimately  degrade. 

This  example  shows  that  in  a  closed  system,  the  measured  expressed  assimilative 
capacity  eventually  should  be  equivalent  to  the  loss  in  contaminant  mass;  however,  the 
groundwater  beneath  the  site  is  an  open  system.  Electron  acceptors  can  continually  enter 
the  system  from  upgradient  flow.  Furthermore,  contaminant  mass  can  be  added  to  the 
system  through  dissolution  or  leaching  from  LNAPL  or  contaminated  soils.  This  means 
that  the  assimilative  capacity  is  not  fixed  as  it  would  be  in  a  closed  system,  and  therefore 
should  not  be  quantitatively  compared  to  concentrations  of  dissolved  contaminants  in  the 
groundwater.  Rather,  the  expressed  assimilative  capacity  of  groundwater  is  intended  to 
serve  as  a  qualitative  tool.  The  fate  of  COPCs  in  groundwater  is  dependent  on  the 
relationship  between  the  kinetics  of  biodegradation  and  the  solute  transport  velocities 
(Chapelle,  1994). 

6.7  PREDICTING  CONTAMINANT  TRANSPORT  AND  FATE  -  BIOSCREEN 
MODEL 

Understanding  the  effects  of  natural  physical,  chemical,  and  biological  processes  on 
chemicals  in  the  subsurface  is  an  important  step  in  determining  potential  long-term  risks 
associated  with  chemical  migration  in  the  environment.  The  behavior  of  COPCs  under 
the  influence  of  these  processes  must  be  quantified  to  assess  the  expected  persistence, 
mass,  concentration,  and  toxicity  of  dissolved  COPCs  over  time  at  the  site;  and  to 
estimate  potential  receptor  exposure-point  concentrations.  If  destructive  and 
nondestructive  attenuation  processes  can  minimize  or  eliminate  the  concentration  of 
contaminants  to  which  a  receptor  could  be  exposed,  engineered  remedial  action  may  not 
be  warranted  because  no  reasonable  exposure  pathway  exists  or  the  exposure  pathway 
would  result  in  insignificant  risks.  The  focus  of  this  section  is  to  predict  how  the  COPCs 
will  be  transported  and  transformed  over  time  based  on  site  data  and  site-specific 
contaminant  transport  and  fate  models. 

BIOSCREEN®  is  a  screening  model  which  simulates  RNA  of  dissolved 
hydrocarbons  at  petroleum  fuel  release  sites  (Newell  and  McLeod,  1996).  The  software 
is  based  on  the  Domenico  (1987)  analytical  solute  transport  model  and  is  designed  to 
simulate  advection,  dispersion,  adsorption,  and  aerobic  decay  as  well  as  anaerobic 
reactions  that  have  been  shown  to  be  the  dominant  biodegradation  processes  at  many 
petroleum  release  sites. 

6.7.1  Description  of  the  BIOSCREEN  Model 

BIOSCREEN®  includes  three  different  model  types: 

1)  Solute  transport  without  decay; 

2)  Solute  transport  vvith  biodegradation  modeled  as  a  first-order  decay  process  (simple, 

lumped  parameter  approach);  and 

3)  Solute  transport  with  biodegradation  modeled  as  an  “instantaneous”  biodegradation 

reaction. 

The  first  model  is  appropriate  for  predicting  the  movement  of  conservative  (non¬ 
degrading)  solutes  such  as  chloride.  The  only  attenuation  mechanisms  simulated  are 
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dispersion  in  the  longitudinal,  transverse,  and  vertical  directions  and  adsorption  of  the 
chemical  to  the  soil  matrix. 

With  the  second  model,  the  solute  degradation  rate  is  proportional  to  the  initial  solute 
concentration.  This  is  a  conventional  method  for  simulating  biodegradation  in  dissolved 
hydrocarbon  plumes.  With  this  method,  dispersion,  sorption,  and  biodegradation 
parameters  are  lumped  together  in  a  single  calibration  parameter.  The  first-order  decay 
model  does  not  account  for  site-specific  information  such  as  the  availability  of  electron 
acceptors.  In  addition,  it  does  not  assume  any  biodegradation  of  dissolved  constituents  in 
the  source  zone.  In  other  words,  this  model  assumes  that  biodegradation  starts 
immediately  downgradient  from  the  source  and  that  it  does  not  decrease  the 
concentrations  of  dissolved  organic  compounds  in  the  source  zone  itself. 

First-order  expressions  may  not  be  accurate  for  describing  biodegradation  of  organic 
chemicals  in  groundwater  because  electron  acceptor  limitations  tire  not  considered.  A 
more  accurate  prediction  of  biodegradation  effects  may  be  realized  by  incorporating  the 
instantaneous  reaction  equation  into  a  transport  model  Jewell  and  McLeod,  1996). 

At  almost  all  petroleum  release  sites,  biodegradation  is  present  and  can  be  verified  by 
demonstrating  the  consumption  of  aerobic  and  anaerobic  electron  acceptors.  Therefore, 
results  from  the  No  Biodegradation  model  are  intended  only  to  be  used  for  comparison 
purposes  and  to  demonstrate  the  effects  of  biodegradation  on  plume  migration.  The 
Instantaneous  Reaction  model  is  recommended  either  alone  or  in  addition  to  the  First- 
Order  Decay  model  for  most  sites  where  electron  acceptor  and  metabolic  byproduct 
concentration  data  have  been  collected  (Newell  and  McLeod,  1996). 

6.7.2  Modeling  Objectives 

The  BIOSCREEN®  modeling  was  performed  for  Site  FT- 16  site  to  accomplish  the 
following  three  objectives: 

•  To  estimate  the  maximum  migration  distance  of  the  dissolved  plume  over  time; 

•  To  assess  the  persistence  of  the  dissolved  plume  over  time;  and 

•  To  support  the  selection  of  future  remedial  actions. 

The  lateral  migration  potential  and  persistence  of  benzene  at  Site  FT- 16  was  modeled 
because,  when  compared  to  the  other  groundwater  COPCs  identified  in  Section  4, 
benzene  is  both  more  mobile  in  the  groundwater  environment  and  is  considered  a  toxic 
carcinogen  (has  the  lowest  Table  VI  TCL  of  any  of  the  volatile  COPCs).  In  addition,  the 
maximum  benzene  concentration  exceeded  its  Tier  1  TCL  by  a  relatively  large  amount 
compared  to  the  other  COPCs.  Therefore,  benzene  will  likely  be  a  primary  “risk-driver” 
at  this  site. 

6.7.3  Conceptual  Model  Design  and  Limiting  Assumptions 

BIOSCREEN®  has  the  following  limitations: 

•  As  an  analytical  model,  BIOSCREEN®  assumes  simple  groundwater  flow 
conditions;  and 
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•  As  a  screening  tool,  BIOSCREEN®  only  approximates  the  more  complicated 
processes  that  occur  in  the  field. 

Although  there  has  likely  been  contamination  at  Site  FT- 16  for  many  years  (fire 
training  exercises  commenced  in  1943),  only  1998  groundwater  quality  data  were  used  in 
the  model  for  the  following  reasons:  1)  historical  groundwater  quality  data  prior  to  1995 
are  not  available;  2)  the  source  history  (e.g.,  dates  and  magnitudes  of  releases)  is  not  well 
known;  and  3)  monitoring  point  MP4,  which  contained  the  maximum  benzene 
concentration,  was  not  installed  until  1998.  In  summary,  maximum  1998  dissolved 
benzene  concentrations  were  used  as  the  starting  point  for  model  simulations.  The  source 
mass  was  conservatively  estimated  from  1995  and  1998  soil  quality  data. 


6.7.4  Initial  Model  Input  Data 

Input  data  for  the  BIOSCREEN®  model  are  used  to  specify/calculate  groundwater 
velocity,  aquifer  dispersivity,  a  retardation  factor,  a  chemical-specific  decay  coefficient, 
dissolved  hydrocarbon  concentrations  in  the  source  area,  a  half-life  of  the  hydrocarbon 
source,  and  the  dimensions  of  the  source  zone.  The  parameters  were  obtained  fi:om  site- 
specific  data  and  commonly  accepted  literature  values.  The  BIOSCREEN®  input  screen 
is  presented  in  Appendix  D.  Each  of  these  input  values  is  described  in  more  detail  below. 


6.7.4.1  Hydrogeology 
Seepage  Velocity  (V^) 


Seepage  velocity  is  the  actual  interstitial  groundwater  velocity.  It  is  defined  as  the 
hydraulic  conductivity  times  the  hydraulic  gradient  divided  by  the  effective  porosity 
(equation  2).  The  value  of  this  parameter  was  calculated  to  be  175  ft/yr. 


F,  = 


VdL 


(2) 


Hydraulic  Conductivity  (K) 

Hydraulic  conductivity  is  a  term  that  describes  the  relative  ease  with  which  water  can 
move  through  a  permeable  medium.  The  horizontal  K  value  used  for  shallow  aquifer 
modeling  (4  ft/day)  was  derived  fi’om  slug  tests  performed  by  BCM  (Section  3.4  and 
Appendix  A). 

Hydraulic  Gradient  (dH/dL) 

The  hydraulic  gradient  is  a  unitless  value  which  represents  the  change  in  water  table 
elevation  per  unit  distance  in  a  direction  parallel  to  groundwater  flow.  The  average 
hydraulic  gradient  at  the  site  was  calculated  to  be  0.02  fit/ft  in  Section  3.4.  However,  a 
value  of  0.03  ft/ft  will  be  used  in  the  BIOSCREEN  model  because  this  value  represents 
the  area  between  MP-4  and  the  Fred  Bayou. 
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Effective  Porosity  (nj 


The  effective  porosity  of  a  medium  is  the  ratio  of  the  volume  of  interconnected  voids 
to  the  bulk  volume  of  the  aquifer  matrix.  The  effective  porosity  is  typically  less  than  total 
porosity  because  of  non-interconnected  pores,  dead-end  pores,  and  boundary  effects  of 
aquifer  solids.  An  effective  porosity  of  0.25  (25%)  was  used  for  the  model.  This  value  is 
commonly  used  for  silt  and  sand  lithologies  (Newell  and  McLeod,  1996). 

6.7.4.2  Dispersion 

Dispersivity  is  a  property  of  a  porous  medium  that  determines  the  dispersion  or 
spreading  characteristics  of  the  medium  by  a  relationship  between  pore-water  velocity 
and  dispersion  coefficients.  Bioscreen®  computes  the  longitudinal  dispersivity  based  on 
an  estimated  plume  length,  and  the  transverse  dispersivity  by  using  10%  of  the 
longitudinal  dispersivity.  The  default  vertical  dispersivity  is  zero.  The  length  of  the 
plume  selected  for  simulation  was  estimated  to  be  75  feet  based  on  the  distance  from  MP- 
4  to  Fred  Bayou. 

6.7.4.3  Adsorption 

Retardation  Factor 

The  retardation  factor  is  a  measure  of  the  degree  of  retardation  of  dissolved  organic 
chemical  movement  through  the  aquifer  relative  to  the  advective  groundwater  flow  rate. 
A  retardation  value  of  1.48  was  calculated  (Table  6.7)  using  the  following  formula 
(equation  3)  and  input  parameters: 


R=l+(K,p» 


(3) 


where 


K,  =  (K J(Q 

Koc  =  Organic  Carbon  Partition  Coefficient 
fo<.=  Fraction  Organic  Carbon 
Pb  =  Soil  Bulk  Density  of  Aquifer  Matrix 
n  =  Total  Porosity 

Organic  Carbon  Partition  Coefficient  (K,j) 

The  organic  carbon  partition  coefficient  is  a  chemical-specific  partition  coefficient 
between  organic  carbon  and  water  (Newell  and  McLeod,  1996).  The  selected  value 
was  79  milliliters  per  gram  [mL/g]  which  corresponds  to  benzene  (Wiedemeier  et  al, 
1995). 

Fraction  Organic  Carbon  (f„J 

The  fraction  organic  carbon  is  the  weight  fraction  of  organic  carbon  in  soil  and  is 
used  in  the  estimation  of  the  retardation  factor.  Typical  fo,.  values  range  from  0.0002  to 
0.02  (Newell  and  McLeod,  1996).  The  average  total  organic  carbon  concentration  at  the 


6-13 

I:\TYN-RBIC\REPORT\Fr-16\FTTEXT2.DOC 


site  was  determined  to  be  1,234  mg/kg  based  on  analysis  of  site  soil  samples,  which 
translates  to  a  value  of  1 .234  x  10■^ 

Total  Porosity  (n) 

The  porosity  of  the  aquifer  matrix  is  defined  as  the  ratio  of  the  void  volume  to  the 
bulk  volume  of  aquifer  matrix.  A  total  porosity  of  0.35  (35%)  was  assumed  for  the 
model. 

Soil  Bulk  Density  (p^) 

The  soil  bulk  density  is  the  bulk  density  of  the  aquifer  matrix  and  is  related  to  the 
porosity  and  pure  solids  density.  An  estimated  value  of  1 .7  grams  per  cubic  centimeter 
(g/cm^)  (or  kilograms  per  liter  [kg/L])  was  used  in  this  model  (Newell  and  McLeod, 
1996). 

6.7.4.4  Biodegradation 

First  Order  Decay  Coefficient  and  Solute  Half-  Life 

The  solute  half-life  is  a  chemical-specific  value  which  specifies  the  amoimt  of  time  it 
takes  for  a  compound  to  degrade  to  half  its  original  concentration.  The  first-order  decay 
coefficient  is  equal  to  0.693  divided  by  the  half  life  of  the  chemical  in  groundwater.  The 
half-life  of  benzene  published  in  literature  typically  ranges  from  0.02  to  2  years  (Newell 
and  McLeod,  1996).  Instead  of  using  a  literature  value,  a  first-order  decay  coefficient 
was  calculated  using  site-specific  data.  These  values  are  discussed  in  Section  6.4  and 
presented  in  Table  6.3.  A  half-life  of  0.36  years  was  input  for  benzene,  which  correlates 
to  the  average  benzene  decay  rate  computed  using  site-specific  data  (Section  6.4). 

Instantaneous  Reaction  Model 

Using  field  and  laboratory  analytical  data,  background  concentrations  and 
concentrations  within  the  COPC  plume  core  area  for  each  of  the  electron  acceptors/by¬ 
products  listed  below  were  calculated.  Although  BTEX  compounds  dominate  the 
dissolved  plumes  of  fuel  releases,  there  are  non-BTEX  hydrocarbons  that  exert  a  demand 
on  the  available  electron  acceptors.  A  conservative  approach  is  to  reduce  all  available 
electron  acceptorAiy-product  concentrations  used  in  the  model  by  thirty  percent  to 
account  for  the  possible  impacts  of  non-BTEX  organics  in  groundwater  (Newell  and 
McLeod,  1997).  Therefore,  the  delta  for  each  of  the  indicators  was  reduced  by  thirty 
percent.  Since  benzene  was  the  only  BTEX  constituent  being  modeled,  the  deltas  were 
reduced  by  an  additional  seventy-five  percent  before  being  input  into  the  model. 
Bioscreen®  then  calculates  biodegradation  capacities  (BCs)  for  individual  parameters. 
The  BC  is  the  amoimt  (in  mg/L)  of  a  parameter  utilized  to  biodegrade  1  mg/L  of 
hydrocarbon.  The  calculated  differences  are  provided  below. 

Difference  in  DO 

17.5%  of  {(Background  Oxygen  Cone.)  -  (Core  Oxygen  Cone)} 

Change  in  DO  =  0.175*(1.55-1.67)  =  0  mg/L 
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Difference  in  Nitrate 

17.5%  of  {(Background  Nitrate  Cone.)  -  (Core  Nitrate  Cone.)} 

Change  in  Nitrate  =  0.175*(0-0)  =  0  mg/L 

Difference  in  Ferrous  Iron 

17.5%  of  {(Core  Ferrous  Iron  Cone.)} 

Change  in  Ferrous  Iron  =  0.175*(1.38)  =  0.24  mg/L 

Difference  in  Sulfate 

17.5%  of  {(Background  Sulfate  Cone.)  -  (Core  Sulfate  Cone.)} 

Change  in  Sulfate  =  0.175*(3.56-2.45)  =  0.19  mg/L 

Difference  in  Methane 

17.5%  of  {(Core  Methane  Cone.)} 

Methane  =  0.175*(1.3)  =  0.23  mg/L 

6.7.4.5  General 

The  modeled  area  length  and  width  were  set  at  375  feet  and  150  feet,  respectively. 
The  model  area  dimensions  were  estimated  from  site  groundwater  monitoring  data.  The 
simulation  period  extended  from  1998  to  2005  (7  years)  for  predictive  purposes. 

6.7.4.6  Source  Data 

Source  Thickness  in  Saturated  Zone 

The  source  thickness  in  the  aquifer  (thickness  of  zone  containing  residual  LNAPL 
adsorbed  to  soils)  was  input  as  4  feet,  based  on  1995  soil  quality  data. 

Source  Area  Dimensions  and  Concentrations 

BIOSCREEN®  assumes  a  source  represented  by  a  vertical  plane  perpendicular  to 
groundwater  flow.  The  cross-sectional  area  of  the  vertical  plane  was  determined  using 
1998  groundwater  analytical  data  from  MP-4  and  SB-3. 

Source  Half-Life 

BIOSCREEN®  incorporates  an  approximation  for  a  declining  source  concentration 
over  time.  The  declining  source  term  assumes  that  the  mass  of  modeled  constituent  in  the 
source  area  dissolves  slowly  as  fresh  groundwater  passes  through,  and  that  the  change  in 
source  zone  concentration  can  be  approximated  as  a  first-order  decay  process.  The  model 
will  compute  an  estimated  source  half-life  given  the  estimated  mass  of  modeled 
constituent  present  in  the  source  area.  A  value  of  0.04  kg  was  calculated  for  the  soluble 
mass,  based  on  the  area  of  excessively  contaminated  soils  from  the  1995  investigation 
(BCM,  1996),  and  the  maximum  benzene  concentration  in  groimdwater  in  March  1998. 
This  calculation  is  presented  in  Appendix  D. 

6.7.5  Model  Results 

The  instantaneous  reaction  model  indicates  that  the  benzene  plume  will  completely 
attenuate  within  one  year  without  reaching  Fred  Bayou  (75  feet  downgradient  from  MP- 
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4,  which  is  the  source  area  simulated  by  the  model).  As  discussed  in  Section  6.6,  there 
were  some  discrepancies  in  the  geochemical  data.  These  discrepancies  may  make  the 
instantaneous  reaction  more  speculative.  The  more  conservative  first-order  decay  model 
predicts  that  a  maximum  benzene  concentration  of  18  pg/L  will  reach  Fred  Bayou.  The 
model  predicts  that  concentrations  of  benzene  in  excess  of  the  FDEP  (1997)  TCL  of  1 
pg/L  will  persist  in  the  aquifer  from  one  (instantaneous  reaction  model)  to  seven  years 
(first-order  decay  model).  Model  output  is  presented  in  Appendix  D. 

6.7.6  Discussion  of  Model  Results 

The  predicted  persistence  of  benzene  concentrations  exceeding  1  pg/L  ranged  from  1 
year  (year  1999)  to  7  years  (year  2005).  These  estimates  are  similar  to  the  estimate 
calculated  in  Section  6.4,  where  persistence  of  benzene  at  MP-4  was  calculated  to  be  2.2 
years  (year  2000). 

Data  collected  from  monitoring  points  MP-1  and  MP-2  suggest  that  benzene  is  not 
discharging  to  Fred  Bayou.  However,  the  grovmdwater  samples  collected  from  these  two 
points  may  be  diluted  by  surface  water  from  the  Bayou.  Therefore,  the  presence  of  low 
levels  of  benzene  at  these  locations  cannot  be  ruled  out.  Even  if  benzene  was  discharging 
to  Fred  Bayou  at  the  maximum  value  predicted  by  the  conservative  fate  and  transport 
model  (18  pg/L),  the  FDEP  surface  water  criteria  (Rule  62-302.530,  FAC)  for  benzene  of 
71.28  pg/L  would  not  be  exceeded.  Review  of  site  analytical  data  shows  that  the 
maximum  detected  concentration  of  benzene  in  groundwater  (71  pg/L)  also  is  below 
surface  water  criterion. 
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1 .  These  reactions  would  be  expected  to  occur  in 
sequence  if  the  system  is  moving  toward 
equilibrium. 

2.  These  redox  processes  occur  in  order  of  their 
energy-yielding  potential  (provided  microorganisms 
are  available  to  mediate  a  specific  reaction).  Re¬ 
duction  of  a  highly  oxidized  species  decreases  the 
ORP  of  the  system. 


FIGURE  6.1 


3.  The  ORP  of  the  system  determines  which  electron 
acceptors  are  available  for  organic  carbon  oxidation. 


SEQUENCE  OF  MICROBIALLY 
MEDIATED  REDOX  PROCESSES 


4. 


Redox  reaction  sequence  is  paralleled  by  an 
ecological  succession  of  biological  mediators. 


Risk-Based  Approach  to  Remediation 
Site  FT-16 
Tyndall  AFB,  Florida 

PARSONS 

ENGINEERINB  SCIENCE,  INC. 

Atlanta,  Georgia 


Adapted  from  Stumm  and  Morgan,  1981 . 
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TABLE  6.1 

HISTORICAL  COMPARISON  OF  SOIL  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations,  Intervals,  and  Dates 

FT16HA61 

(4-5.5) 

11 -Sep-95 

FT16HA65 

(4-5.5) 

14-Sep-95 

SoBo-4 

(4-5.5) 

17-Mar-98 

FT16HA42 
(2  -  3.5) 
8-Sep-95 

SoBo-6 

(2-3.5) 

18-Mar-98 

Benzene 

mg/kg*' 

2.86  U 

0.0059 

2.78  U 

0.0059  U 

0.00607  U 

0.0059  U 

Ethylbenzene 

mg/kg 

4.58 

0.0023  U 

2.78  U 

0.0024  U 

0.00607  U 

0.0023  U 

Toluene 

mg/kg 

2.86  U 

0.0059  U 

2.78  U 

0.0059  U 

0.00607  U 

0.0059  U 

Xylenes  (total) 

mg/kg 

32.0 

0.0059  U 

2.78  U 

0.0059  U 

0.00607  U 

0.0059  U 

Total  BTEX'' 

mg/kg 

36.58 

0.0200  U 

11.12U 

0.0201  U 

0.02428  U 

0.0200  U 

TRPH  (08-040)*^ 

mg/kg 

1,340 

690 

6,320 

7.4  Jl*' 

1030 

12 

Acenaphthene 

mg/kg 

0.39  U 

0.23  U 

0.74  J1 

0.24  U 

0.41  U 

0.23  U 

Acenaphthylene 

mg/kg 

0.39  U 

0.23  U 

1.6  U 

0.24  U 

0.41  U 

0.23  U 

Anthracene 

mg/kg 

0.39  U 

0.023  U 

0.17  J1 

0.024  U 

0.41  U 

0.023  U 

Benzo(a)anthracene 

mg/kg 

0.39  U 

0.023  U 

1.6  U 

0.024  U 

0.41  U 

0.023  U 

Benzo(a)pyrene 

mg/kg 

0.39  U 

0.018  U 

1.6  U 

0.018  U 

0.41  U 

0.018  U 

Benzo(b)fluoranthene 

mg/kg 

0.39  U 

0.0045  J1 

1.6  U 

0.014  U 

0.41  U 

0.014  U 

Benzo(g,h,i)perylene 

mg/kg 

0.39  U 

0.059  U 

1.6  U 

0.059  U 

0.41  U 

0.059  U 

Benzo(k)fluoranthene 

0.39  U 

0.013  U 

1.6  U 

0.013  U 

0.41  U 

0.013  U 

Chrysene 

0.39  U 

0.047  U 

1.6  U 

0.047  U 

0.41  U 

0.047  U 

Dibenz(a,h)anthracene 

0.39  U 

0.023  U 

1.6  U 

0.024  U 

0.41  U 

0.023  U 

Fluoranthene 

0.39  U 

0.047  U 

0.80  J1 

0.047  U 

0.41  U 

0.047  U 

Fluorene 

0.39  U 

0.047  U 

0.77  J1 

0.047  U 

0.41  U 

0.047  U 

Indeno(l  ,2,3-cd)pyrene 

0.39  U 

0.035  U 

1.6  U 

0.035  U 

0.41  U 

0.035  U 

Naphthalene 

0.26  J1 

0.23  U 

2.8 

0.24  U 

0.41  U 

0.23  U 

Phenanthrene 

mg/kg 

0.39  U 

0.047  U 

1.3  J1 

0.047  U 

0.41  U 

0.047  U 

Pyrene 

mg/kg 

0.39  U 

0.047  U 

0.60  J1 

0.047  U 

0.41  U 

0.047  U 

a/  mg/kg  =  milligrams  per  kilogram. 

b/  U  =  The  analyte  was  analyzed  for  and  was  not  present  above  the  associated  reporting  limit 
c/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
d/  TRPH  =  total  recoverable  petroleum  hydrocarbons 

e/  J 1  =  The  analyte  was  positively  identified  and  had  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
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TABLE  6.2 

COMPARISON  OF  fflSTORICAL  GROUNDWATER  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Sample  Locations  and  Dates 

Analyte  Units 

MW-4 

25-Sep-95 

MW-4 

20-Mar-98 

SB-1 

20-Sep-95 

SB-1 

20-Mar-98 

Benzene 

73 

2.0  U"' 

1  U 

2.0  U 

Ethylbenzene 

Pg/L 

27 

0.18  Jl'' 

29 

3.5 

Toluene 

Pg/L 

64 

2.0  U 

1  U 

2.0  U 

Xylenes  (total) 

Pg/L 

397 

0.16  Jl 

100 

11 

Total  BTEX'^ 

pg/L 

561 

0.34 

129 

14.5 

TRPH  (C8-C40)'' 

Pg/L 

2,780 

500  U 

400U 

Total  Lead 

pg/L 

3 

5U 

5 

NA 

Acenaphthene 

pg/L 

10  U 

1.0  U 

1  U 

NA 

Acenaphthylene 

pg/L 

10  u 

1.0  U 

1  U 

NA 

Anthracene 

pg/L 

10  u 

0.10  u 

1  u 

NA 

Benzo(a)anthracene 

pg/L 

10  u 

0.13  U 

1  u 

NA 

Benzo(a)pyrene 

pg/L 

10  u 

0.24  U 

1  u 

NA 

Benzo(b)fluoranthene 

pg/L 

10  u 

0.19  U 

1  u 

NA 

Benzo(g,h,i)perylene 

pg/L 

10  u 

0.21  U 

1  u 

NA 

Benzo(k)fluoranthene 

pg/L 

10  u 

0.18  U 

1  u 

NA 

Chrysene 

pg/L 

10  u 

0.21  U 

1  u 

NA 

Dibenz(a,h)anthracene 

pg/L 

10  u 

0.31  U 

1  u 

NA 

Fluoranthene 

pg/L 

10  u 

0.21  U 

1  u 

NA 

Fluorene 

pg/L 

10  u 

0.21  U 

1  u 

NA 

Indeno(  1 ,2,3-cd)pyrene 

pg/L 

10  u 

0.44  U 

1  u 

NA 

Naphthalene 

pg/L 

29 

1.0  U 

1  u 

NA 

Phenanthrene 

pg/L 

10  u 

0.21  U 

1  u 

NA 

Pyrene 

pg/L 

10  u 

0.21  U 

1  u 

NA 

a/  jig/L  =  micrograms  per  liter 

b/  U  -  The  analyte  was  analyzed  for  and  is  not  present  above  the  associated  reporting  limit 

c/  J1  -  The  analyte  was  positively  identified  and  has  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  TRPH  =  total  recoverable  petroleum  hydrocarbons 
il  NA  =  not  analyzed 
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TABLE  6.2  (Continued) 

COMPARISON  OF  HISTORICAL  GROUNDWATER  ANALYTICAL  DATA 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Analyte  Units 

Sample  Locations  and  Dates 

SB-2 

22-Sep-95 

SB-2 

21 -Mar-98 

SB-3 

25-Sep-95 

SB-3 

20-Mar-98 

Benzene 

Hg/L 

9.8 

2.0  U 

48 

8.3 

Ethylbenzene 

^g/L 

64 

8.1 

73 

29 

Toluene 

Pg/L 

6.4 

0.14  J1 

1  U 

2.0  U 

Xylenes  (total) 

Pg/L 

2.5 

39 

4.6 

2.0  U 

Total  BTEX 

Pg/L 

82.7 

47.1 

125.6 

37.3 

TRPH  (C8-C40) 

Pg/L 

1,330 

NA 

466 

NA 

Total  Lead 

Pg/L 

5 

NA 

3 

NA 

Acenaphthene 

Hg/L 

10  U 

NA 

10  U 

NA 

Acenaphthylene 

Pg/L 

10  u 

NA 

10  u 

NA 

Anthracene 

Pg/L 

10  u 

NA 

10  u 

NA 

Benzo(a)anthracene 

|tg/L 

10  u 

NA 

10  u 

NA 

Benzo(a)pyrene 

Hg/L 

10  u 

NA 

10  u 

NA 

Benzo(b)fluoranthene 

|ig/L 

10  u 

NA 

10  u 

NA 

Benzo(g,h,i)perylene 

Pg/L 

10  u 

NA 

10  u 

NA 

Benzo(k)fluoranthene 

Pg/L 

10  u 

NA 

10  u 

NA 

Chrysene 

Pg/L 

10  u 

NA 

10  u 

NA 

Dibenz(a,h)anthracene 

Hg/L 

10  u 

NA 

10  u 

NA 

Fluoranthene 

Hg/L 

10  u 

NA 

10  u 

NA 

Fluorene 

Hg/L 

10  u 

NA 

10  u 

NA 

Indeno(  1,2,3  -cd)pyrene 

Pg/L 

10  u 

NA 

10  u 

NA 

Naphthalene 

Pg/L 

10  u 

NA 

68 

NA 

Phenanthrene 

^g/L 

10  u 

NA 

10  u 

NA 

Pyrene 

|ig/L 

10  u 

NA 

10  u 

NA 

a/  |ag/L  =  micrograms  per  liter 

b/  U  =  The  analyte  was  analyzed  for  and  is  not  present  above  the  associated  reporting  limit 

c/  J1  =  The  analyte  was  positively  identified  and  has  a  concentration  between  the  method  detection  limit  and  the  reporting  limit 
d/  BTEX  =  benzene,  toluene,  ethylbenzene,  and  total  xylenes 
e/  TRPH  =  total  recoverable  petroleum  hydrocarbons 
fj  NA  ==  not  analyzed 
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COMPOUND-SPECIFIC  FIRST-ORDER  DECAY  COEFFICIENTS  AND  HALF-LIVES 

Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 
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TABLE  6.4 

COUPLED  OXIDATION  REACTIONS 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Coupled  Benzene  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

7.502  +  Cetle  =>  6C02.g  +  SHiO 

Benzene  oxidation  /aerobic  respiration 

3.07:1 

6 NOS  +6H*  +  CeHe  =>  6C02.g  +6H2O  +3N2.g 

Benzene  oxidation  /denitrification 

4.77:1 

3.75  NO/  +  CjHs  +  7.5  H*  +  0.75  H2O  =>  6  CO2  +  3.75  NH/ 

Benzene  oxidation  /nitrate  reduction 

2.98:1 

60 H*  +30Fe(OH)}„  +  CeHe  =>  6CO2  +  30 Fe^^  +  78H2O 

Benzene  oxidation  /  iron  reduction 

21.5:1 

15H*  +  3 ns  sol'  +  CeHe  =>  6C02.g  +  SnSHzS" +  ‘iHjO 

Benzene  oxidation  /  sulfate  reduction 

4.61:1 

5N2  +  Cfit  +  lOH*  +  I2H2O  =>6C02  +  ;OAW/ 

Benzene  oxidation  /  nitrogen  fixation 

2.31:1 

4.5H2O  +  C6H6^2.25C02,g  +3.75CH4 

Benzene  oxidation  /  methanogenesis 

0.77:1 

Coupled  Toluene  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

9O2  +  C6HsCHs  =>  7C02.I,  +  4H2O 

Toiuene  oxidation  /aerobic  respiration 

3.13:1 

7.2NO-3  +7.2H*  +  C6HsCH)  =>7C02.,  +7.6H2O  +  3.6Nzg 
Toiuene  oxidation  /  denitrification 

4.85:1 

4.5NO;  +  9H*  +  0.5HjO  +  QHjCH,  ^  ZCOj  +  4.5AW/ 

Toiuene  oxidation  /nitrate  reduaion 

3.03:1 

72H*  +  36Fe(OH)2„  +  CeHsCH,  =>  TCOi  +  36Fe^*  +  94H2O 

Toluene  oxidation  /  iron  reduaion 

21.86:1 

9H*  +  4.5SOi  +  CeHsCHs  =>  7C02.g  +  4.5H2S°  +  4H2O 

Toiuene  oxidation  /sulfate  reduction 

4.7:1 

6N2  +  CfisCHj  +  12  H*  +  I4H2O  =>  7  CO2  +  12  NH/ 

Toiuene  oxidation  /  nitrogen  fixation 

2.35:1 

5H2O  +  CtHsCHi  =>  2.5C02.K  +4.5CH4 

Toiuene  oxidation  /  methanogenesis 

0.78:1 
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TABLE  6.4  (CONTINUED) 
COUPLED  OXIDATION  REACTIONS 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 


Coupled  Ethylbenzene  Oxidation  reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

lO.SOi  +  C6HsC2Hs  =>  SCOig  +5HiO 

Ethylbenzene  oxidation  /aerobic  respiration 

3.17:1 

8.4NOi  +  8.4H*  +  CeHsCiHs  =>  8CO2.,  +  9.2H2O  +  4.2N2.g 
Ethylbenzene  oxidation  /denitrification 

4.92:1 

5.25NO,-  +  10.5H*  +  0.25H/0  +  SCO2  +  5.25m/ 

Ethylbenzene  oxidation  /  nitrate  reduaion 

3.07:1 

84H*  +  42Fe(OH)3^,  +  CtHsC2Hs  =>  8CO2  +  42Fe^*  +  IIOH2O 
Ethylbenzene  oxidation  /  iron  reduction 

22:1 

10.5H*  +5.25SOi  +  C6HsC2Hs  =>  8CO2.1,  +5.25H2S'’  +5H2O 
Ethylbenzene  oxidation  /sulfate  reduction 

4.75:1 

7N2+  CJliCJts  +  14  H*  +  I6H2O  =>8C02  +  14  m/ 
Ethylbenzene  oxidation  /  nitrogen  fixation 

2.38:1 

5.5 H2O  +  C6HsC2Hs  =>  2.75 CO2.,  +  5.25CH4 

Ethylbenzene  oxidation  /  methanogenesis 

0.79:1 

Coupled  m-Xylene  Oxidation  Reactions 

Stoichiometric  Mass  Ratio  of  Electron 
Acceptor/Byproduct  to  Compound 

10.502  +  CsHtiCHsh  =>  SCOzt  +  SH2O 
m-Xylene  oxidation  /aerobic  respiration 

3.17:1 

8.4 NOi  +8.4H*  +  C6H4(CHs)2  =>  8CO2.,  +  9.2H2O  +  4.2 Nig 
m-Xylene  oxidation  /denitrification 

4.92:1 

5.25NOi  +  10.5W  +  O.25H2O  +  C^4(CHs)2=>8C02  +  5.25NH/ 
m-Xylene  oxidation  /  nitrate  reduction 

3,07:1 

84H*  +42Fe(OH)g,„  +  =>  8CO2  +  42Fe^*  +  IlOHzO 

m-Xylene  oxidation  /  iron  reduction 

22:1 

10.5 H*  +5.25 sol-  +  C6H4(CHi)2  =>  8CO2,,  +  5.25 H 28°  +  5H2O 
m-Xylene  oxidation  /sulfate  reduction 

4.75:1 

7N2  +  CJi4(CHfi2  +  14  H*  +  I6H2O  ■=>8  002  +  14  m4* 
m-Xylene  oxidation  /  rutrogen  fixation 

2.38:1 

5.5H2O  +  C6H4(CH})2  =>  2.75COi,  +5.25CH4 
m-Xylene  oxidation  /methanogenesis 

0.79:1 
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TABLE  6.6 

ESTIMATED  ASSIMILATIVE  CAPACITY  OF 
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RETARDATION  COEFFICIENT  CALCULATION 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 
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SECTION  7 

TIER  2  ANALYSIS  AND  IDENTIFICATION  OF  FINAL 
CHEMICALS  OF  CONCERN 


7.1  OBJECTIVE  OF  SITE-SPECIFIC  EVALUATION 

The  Tier  1  analysis  conducted  in  this  CAP  (Section  4)  identified  benzene, 
ethylbenzene,  total  xylenes,  and  TRPH  as  COPCs  in  groundwater.  These  analytes  are 
evaluated  in  detail  to  better  define/assess  the  potential  adverse  health  effects  they  may 
cause  in  current  or  future  human  receptors. 

The  Tier  1  screening  process  is  considered  protective  of  human  health  because  the 
Tier  1  risk-based  screening  criteria  are  based  on  conservative  exposure  assumptions. 
However,  analytes  identified  as  COPCs  in  Section  4  of  this  CAP  (i.e.,  analjhes  With 
representative  site  concentrations  exceeding  Tier  1  TCLs)  should  not  automatically  be 
considered  to  be  present  at  Site  FT- 16  at  levels  that  pose  imacceptable  threats  to  human 
health  given  the  current  and  future  exposure  potential  at  Ais  site.  Rather,  the 
exceedences  of  the  screening  criteria  indicated  that  further  evEiluation  under  more  site- 
specific  exposure  scenarios  is  warranted. 

In  summary,  the  objectives  of  developing  site-specific  target  levels  (SSTLs)  that 
include  exposure  assumptions  more  representative  of  actual  site  conditions  are  1)  to 
determine  whether  current  or  predicted  future  site  concentrations  of  COPCs  present  an 
imacceptable  risk  to  current  and  future  receptors;  and  2)  to  provide  a  mechanism  or 
reference  to  assess  the  cost  and  time  required  to  lower  site  concentrations  to  achieve 
adequate  risk  reduction  at  the  site. 

7.2  REVISED  CONCEPTUAL  SITE  MODEL 

The  preliminary  CSM  presented  in  Section  4  was  used  to  qualitatively  identify 
potential  human  and  ecological  receptors  that  may  be  exposed  to  site-related 
contaminants,  and  to  define  the  types  of  these  potential  exposures  at  or  in  the  vicinity  of 
Site  FT- 16  (Figure  4.1).  The  preliminary  CSM  describes  onsite  release  points,  the 
affected  physical  media,  the  types  of  contaminant  transport  and  fate  mechanisms  that  may 
be  involved  at  the  site,  each  group  of  potentially  exposed  populations  or  receptors,  and 
how  each  receptor  group  could  come  into  contact  with  site-related  contamination.  This 
CSM  was  used  to  identify  which  of  the  exposure  assumptions  used  to  develop  generic 
cleanup  criteria  most  closely  approximate  site  conditions.  The  exposure  assumptions 
incorporated  into  the  generic  industrial  TCLs  for  soils  (i.e.,  Table  IV  Direct-Exposure  II 
TCLs)  were  identified  as  generally  representative  of  Ae  types  of  exposure  that  could 
occur  at  Site  FT- 16,  but  perhaps  greatly  overestimated  the  magnitude  of  exposure  specific 
to  current  and  expected  future  site  conditions.  For  example.  Tier  1  screening  of 
groundwater  assumed  unrestricted  future  use  of  groundwater.  Therefore,  the  target 
cleanup  criteria  presented  in  Table  VI  (FDEP,  1997)  which  were  developed  assuming 
potable  use  of  groundwater,  were  used  in  the  Tier  1  screening.  The  preliminary  CSM 
exposure  pathways  are  reevaluated  in  this  section  using  the  chemical  fate  information 
presented  in  Section  6.  It  is  important  to  emphasize  that  the  purpose  of  using  the 
preliminary  CSM  and  the  conservative,  nonsite-specific  TCLs  to  identify  COPCs  was  to 
ensure  that  all  subsequent  assessment  activities  beyond  the  Tier  1  screening  evaluation 


7-1 


I:\TYN-RBIC\REPOR'nFT-16\FTTEXT2.DOC 


address  the  full  range  of  contaminants  that  may  present  some  risk  to  current  or  future 
receptors. 

The  revised  CSM  for  Site  FT- 16,  v^hich  is  presented  on  Figure  7.1  and  briefly 
reviewed  in  the  following  subsections,  identifies  only  those  receptors  and  exposure 
pathways  that  realistically  may  be  involved  in  actual  current  or  hypothetical  future 
exposures.  The  outcome  of  the  chemical  fate  assessment  presented  in  Section  6  and  the 
types  of  exposures  likely  to  occur  at  this  industrial  site  are  reflected  in  this  revised  CSM. 
Justification  for  each  site-specific  exposure  assumption  is  provided  in  subsequent 
discussions. 

7.2.1  Sources,  Affected  Media,  Release  Mechanisms,  and  Contaminant 
Environmental  Transport 

As  described  in  the  preliminary  CSM  (Figure  4.1),  releases  from  fire  training 
activities  have  contaminated  site  soil,  soil  gas,  and  groundwater  with  fuel  hydrocarbons. 
The  predominant  ongoing  release  mechanism  for  groundwater  COPCs  is  leaching  from 
contaminated  soils.  The  lack  of  mobile  LNAPL  (free  product)  detections  at  the  site 
indicates  that  mobile  LNAPL  is  not  a  significant,  continuing  source  of  groundwater 
contamination.  Site  data  indicate  that  RNA  is  acting  to  limit  migration  of  contaminants 
in  concentrations  above  the  TCLs.  Therefore,  future  offsite  migration  of  the  contaminant 
plume  is  not  anticipated  to  occur  to  a  significant  degree,  and  dissolved  contaminants 
should  not  impact  water  supply  wells  (the  closest  water-supply  well  is  located 
approximately  2,000  feet  to  the  north  [Section  3.7])  or  downgradient  surface  water  bodies 
(Fred  Bayou  is  located  75  feet  downgradient  from  MP-4). 

7.2.2  Potentially  Exposed  Receptors,  Exposure  Points,  and  Exposure  Routes 

The  revised  CSM  for  Site  FT-16  also  refines  the  identification  of  potentially  exposed 
receptor  populations,  receptor  exposure  points,  and  exposure  routes  for  realistic  scenarios 
based  on  specific  site  conditions.  These  components  better  reflect  the  likelihood  and 
extent  of  human  or  ecological  receptor  contact  with  site-related  contaminants.  As 
described  in  Section  2,  Site  FT-16  is  entirely  within  the  boundaries  of  the  Base. 
Therefore,  potential  onsite  receptor  groups  are  currently  limited  to  onsite  workers.  The 
only  potentially  completed  pathway  to  offsite  receptors  is  discharge  of  low  levels  of 
dissolved  contaminants  to  Fred  Bayou.  However,  available  data  indicate  that  this 
discharge,  if  it  is  occurring,  is  insignificant  (Section  6.7.7).  Furthermore,  the  current  lack 
of  intrusive  excavation  activity  at  the  site  and  the  lack  of  contamination  in  surface  soils, 
prevents  contact  with  contaminated  soil  or  groundwater  by  current  Base  personnel. 

No  resident  ecological  receptors  were  identified  at  Site  FT-16  for  which  soils  and/or 
groimdwater  are  likely  contaminant  exposure  media.  Based  on  the  benzene  fate  and 
transport  results  presented  in  Section  6.7,  potential  offsite  ecological  receptors  in  Fred 
Bayou  should  not  be  impacted  by  site  contamination. 

Using  the  most  conservative  exposure  assumptions  appropriate  for  Site  FT-16,  the 
only  realistic  receptors  that  are  likely  to  become  exposed  to  site-related  contaminants  are 
the  onsite  intrusive  worker  involved  in  demolition,  removal,  and/or  construction 
activities.  Inhalation  of  VOCs  (partitioning  from  either  contaminated  soil  or 
groundwater)  in  ambient  air  at  the  site  could  result  in  a  completed  pathway  for  the  onsite 
intrusive  worker.  However,  as  described  in  Section  6,  all  soil  gas  concentrations  were 
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substantially  below  the  OSHA  PELs;  therefore,  this  pathway  is  assumed  to  be 
insignificant.  However,  there  are  potential  risks  to  future  construction  workers  posed  by 
dermal  contact  with  or  incidental  ingestion  of  contaminated  grovmdwater  during 
excavation  activities.  Therefore,  these  exposure  pathways  may  be  completed  in  the 
future. 

7.2.3  Summary  of  Exposure  Pathway  Completion 

Given  the  current  and  planned  future  uses  of  Site  FT- 16  and  the  outcome  of  the 
chemical  fate  assessment  presented  in  Section  6,  only  onsite  intrusive  workers  could  be 
exposed  to  significant  concentrations  of  site-related  contamination  in  soil  and 
groundwater  during  excavation  activities.  Therefore,  health-based  Tier  2  SSTLs 
developed  for  Site  FT- 16  are  those  designed  to  protect  hypothetical  future  onsite  intrusive 
workers  from  carcinogenic  risks  and  noncarcinogenic  hazards  via  direct  contact  with  or 
incidental  ingestion  of  soil  and  groundwater.  For  completeness,  the  SSTLs  also  include 
the  inhalation  pathway. 

7.3  TIER  II  ANALYSIS  FOR  GROUNDWATER 

Table  7.1  presents  the  chemical-specific  groundwater  SSTLs  for  Site  FT-16.  Note 
that  two  sets  of  SSTLs  are  presented;  a  reasonable  maximum  exposure  (RME)  and  a 
central  tendency  (CT).  The  RME  SSTLs  are  designed  to  illustrate  the  residual 
concentration  that  can  persist  in  onsite  groundwater  given  “high-end”  (reasonable 
maximum)  exposure  potential,  whereas  the  CT  SSTLs  better  illustrate  the  residual 
concentration  that  can  persist  in  onsite  groundwater  given  mean  or  average  exposure 
potential.  The  CT  SSTLs  are  presented  for  comparative  purposes  only  to  provide  a  less- 
than-maximum-exposure  perspective.  RME  and  CT  exposure  assumptions  are  presented 
on  Tables  7.2  and  7.3,  respectively. 

The  groundwater  SSTLs  are  health-based  values  calculated  to  protect  onsite  intrusive 
workers  from  health  risks  associated  wdth  exposure  to  chemical  contamination  in 
groundwater.  As  stated  earlier,  the  generic  health-based  TCLs  for  groundwater  are 
calculated  assuming  purposeful  ingestion  of  onsite  groimdwater  by  onsite  workers  under 
residential-type  exposure  conditions  (i.e.,  30-year  exposure  duration,  2  liters  per  day 
consumption  rate,  etc.).  In  reality,  these  TCLs  would  apply  only  if  impacted  groundwater 
from  Site  FT-16  migrated  to  a  drinking  water  supply  source.  The  groundwater  quality 
data  collected  at  the  site  since  1995,  and  the  Tier  2  quantitative  chemical  fate  assessment 
completed  in  Section  6,  demonstrate  that  no  groxmdwater  COPC  is  expected  to  migrate  to 
an  offsite  drinking  water  supply  source. 

The  construction  worker  exposure  assumptions  used  to  derive  the  SSTLs  were 
developed  for  use  at  Eglin  AFB,  Florida  (McLain,  1998),  and  have  been  reviewed  and 
accepted  by  the  FDEP.  The  exposure  pathways  incorporated  in  the  SSTLs  include 
dermal  exposure,  incidental  ingestion,  and  inhalation.  COPC  toxicity  values  used  in  the 
SSTL  derivations  eire  based  on  toxicity  data  reported  in  the  Integrated  Risk  Information 
System  (IRIS)  (Micromedex,  Inc.,  1998)  or  used  by  the  FDEP  to  derive  the  generic  Tier  1 
target  cleanup  levels  (University  of  Florida,  1997).  The  approach  used  to  incorporate  the 
inhalation  pathway  in  the  SSTL  calculations  was  derived  by  toxicologists  at  the 
University  of  Florida  for  a  similar  site  at  Homestead  AFB,  Florida  (University  of  Florida, 
1998). 
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Based  on  the  data  presented  in  Table  7.1,  no  groundwater  COPC  exceeds  its  Tier  II 
SSTL.  SSTLs  for  TRPH  in  groundwater  were  not  calculated  because  sufficient  toxicity 
data  were  not  available.  Therefore,  there  are  no  final  groundwater  COPCs. 

7.4  SUMMARY  OF  RISK-REDUCTION  REQUIREMENTS 

The  following  conclusions  can  be  drawn; 

•  Concentrations  of  target  analytes  in  all  sampled  media  that  exceeded  applicable 
health-protective  Tier  1  TCLs  did  not  exceed  Tier  2  SSTLs;  therefore,  site 
contamination  does  not  pose  a  risk  to  potential  receptors  (construction  workers) 
vmder  reasonable  current  and  future  land  use  scenarios. 

•  Table  IX  (FDEP,  1997)  natural  attenuation  default  source  concentration 
screening  levels  were  not  exceeded,  indicating  the  appropriateness  of  MNA  as  a 
remedial  alternative. 

•  Contaminant  and  geochemical  data  indicate  that  biodegradation  of  fuel 
hydrocarbons  is  occurring  at  the  site,  primarily  via  the  anaerobic  processes  of 
nitrogen  fixation  and  methanogenesis.  However,  the  geochemical  data  are 
internally  consistent  making  the  assimilative  capacity  calculations  more 
speculative. 

•  Available  data  indicate  that  the  dissolved  plume  is  stable  or  shrinking  and 
should  not  significantly  impact  potential  downgradient  receptors  (Fred  Bayou, 
Site  OT-29). 

•  Tyndall  AFB  is  an  active  Base  where  institutional  controls  can  be  maintained 
with  a  high  level  of  confidence. 

•  With  the  exception  of  potential  discharge  of  contaminants  to  Fred  Bayou  at 
levels  substantially  below  surface  water  quality  standards,  none  of  the  potential 
exposure  pathways  described  in  Section  4.4  are  considered  complete. 

•  Fate  and  transport  modeling  results  indicate  that  residual  concentrations  of 
groundwater  COPCs  above  Tier  1  TCLs  (the  long-term  cleanup  goals)  will  not 
persist  for  more  than  seven  years. 

The  USEPA  Office  of  Solid  Waste  and  Emergency  Response  (OSWER)  has  written 
the  Interim  Final  Use  of  Monitored  Natural  Attenuation  at  Superfund,  RCRA  Corrective 
Action,  and  Underground  Storage  Tank  Sites  (USEPA,  1997).  This  document  outlines  a 
process  for  determining  if  a  site  would  be  appropriate  for  monitored  natural  attenuation. 
This  process  was  utilized  for  Site  FT-16.  The  Petroleum  Contamination  Site  Cleanup 
Criteria  rule  (FDEP,  1997)  also  provides  guidance  for  monitoring  only  with  natural 
attenuation  scenarios.  Per  the  findings  of  this  investigation,  RNA  with  LTM  and 
institutional  controls  is  the  only  remedial  action  reconunended  for  Site  FT-16.  A  LTM 
plan  is  proposed  in  Section  8. 
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TABLE  7.1 

COMPARISON  OF  MAXIMUM  GROUNDWATER  DETECTION  TO  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs) 

Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 
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TMIE  7.3 

CALCULATION  OF  SITE-SPECIFIC  TARGET  LEVELS  (SSTLs)  -  GROUNDWATER 
INDUSTRIAL  LAND  USE  -  CONSTRUCTION  SCENARIO 
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SECTION  8 

LONG-TERM  MONITORING  PLAN 


8.1  OVERVIEW 

The  objectives  of  the  LTM  plan  are  as  follows: 

•  Demonstrate  that  natural  attenuation  is  occurring  according  to  expectations; 

•  Determine  if  the  dissolved  plume  is  expanding; 

•  Ensure  no  impact  to  downgradient  receptors; 

•  Detect  new  releases  of  contaminants  to  the  environment  that  could  impact  the 
effectiveness  of  the  natural  attenuation  remedy; 

•  Demonstrate  the  efficacy  of  institutional  controls  that  were  put  in  place  to 
protect  potential  receptors;  and 

•  Detect  changes  in  environmental  conditions  that  may  reduce  the  efficacy  of 
any  of  the  natural  attenuation  processes  (USEPA,  1997). 

The  LTM  plan  consists  of  identifying  groundwater  sampling  locations,  developing  a 
sampling  and  analysis  strategy,  and  ensuring  that  institutional  controls  remain  intact.  In 
the  event  that  data  collected  under  this  LTM  program  indicate  that  RNA  is  insufficient  to 
be  protective  of  human  health  and  the  environment,  additional  engineered  controls  to 
augment  the  beneficial  effects  of  RNA  may  be  necessary.  A  site-specific  groundwater 
SAP  should  be  prepared  prior  to  initiating  the  LTM  program. 

8.2  LONG-TERM  GROUNDWATER  MONITORING  WELLS 

Monitoring  of  groundwater  quality  in  a  total  of  five  existing  monitoring  wells  and 
points  is  recommended  to  achieve  the  above-mentioned  objectives.  The  five  existing 
wells/points,  and  the  rationale  for  sampling  them,  are  listed  below: 

•  MP-4  (where  the  highest  dissolved  contaminant  concentrations  were  detected  in 
1998), 

•  MW-3  (to  obtain  background  water  quality  data  and  ensure  that  contaminants  are  not 
migrating  beneath  Site  FT-16  from  other,  upgradient  sources), 

•  MW-4  (to  confirm  that  the  contaminant  source  at  the  former  fire  training  pit  is 
substantially  depleted), 

•  SB-3  (to  confirm  that  dissolved  contaminant  levels  remain  substantially  lower  than 
detected  in  1995),  and 

•  SB-2  (where  the  highest  dissolved  xylenes  concentration  was  detected  in  1998). 

In  addition  to  these  existing  wells/points,  installation  and  sampling  of  a  new 
monitoring  point  adjacent  to  Fred  Bayou  along  a  direct  line  between  MP-4  and  the  Bayou 
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is  recommended  to  monitor  groundwater  quality  adjacent  to  the  Bayou.  Given  the  steep 
topography  at  the  proposed  sampling  location,  a  stainless  steel,  manually-driven 
monitoring  point  similar  to  MP-1  and  MP-2  could  be  used. 

8.3  SAMPLING  DURATION  AND  FREQUENCY 

Groundwater  monitoring  will  be  performed  annually  for  three  years  to  document 
continued  reduction  of  contaminant  concentrations.  Because  dissolved  groundwater 
contaminant  concentrations  do  not  exceed  Tier  2  SSTLs,  and  do  not  pose  a  threat  to 
potential  receptors  under  current  and  anticipated  future  land  use  conditions,  continuation 
of  monitoring  until  all  Tier  1  TCLs  are  achieved  is  not  necessary.  However,  if 
monitoring  results  do  not  support  the  contaminant  reduction  trend  indicated  by  the  1995 
and  1998  groundwater  quality  data,  and/or  if  land  use  plans  change,  then  sampling 
frequency  and  duration  should  be  adjusted  accordingly. 

8.4  ANALYTICAL  PROTOCOL 

All  LTM  wells  will  be  sampled  and  analyzed  to  verify  the  effectiveness  of  naturally- 
occurring  remediation  processes  at  the  site.  At  the  beginning  of  each  sampling  event, 
water  levels  should  be  measured  in  all  sampled  monitoring  wells.  Groundwater  samples 
collected  from  the  LTM  wells  should  be  analyzed  for  the  parameters  listed  in  Table  8.1. 
If  sampling  results  indicate  that  geochemical  conditions  in  the  plume  area  (e.g.,  nitrate, 
sulfate,  and  ferrous  iron  concentrations)  are  stable  over  time,  then  the  sampling  frequency 
for  these  parameters  could  be  reduced.  Samples  from  each  well  should  be  analyzed  at 
least  once  for  TCE  due  to  the  detection  of  this  compound  at  a  concentration  of  10  ^ig/L  in 
well  MW-4  in  1995  (BCM,  1996).  If  analysis  results  indicate  that  TCE  is  not  of  concern, 
then  it  could  be  deleted  from  the  analyte  list. 

8.5  INSTITUTIONAL  CONTROLS 

Institutional  controls  should  be  implemented  to  ensure  that  exposure  pathways  to 
receptors  cannot  be  completed.  The  institutional  controls  will  be  in  accordance  with  the 
Land  Use  Controls  Assurance  Plan  (LUCAP)  that  is  currently  being  prepared  for  Tyndall 
Air  Force  Base.  The  LUCAP  will  be  prepared  in  accordance  with  EPA  Region  4  Federal 
Facilities  Branch  Policy  (Memorandum  from  EPA  Region  4  Federal  Facilities  Branch, 
Assuring  Land  Use  Controls  at  Federal  Facilities,  undated).  The  specific  land  use 
controls  will  be  listed  in  the  Land  Use  Control  Implementation  Plan  (LUCIP)  which  will 
be  prepared  for  this  site. 
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TABLE  8.1 

LONG-TERM  GROUNDWATER  MONITORING  ANALYTICAL  PROTOCOL 

Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 
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TABLE  8.1  (Continued) 

LONG-TERM  GROUNDWATER  MONITORING  ANALYTICAL  PROTOCOL 
Risk-Based  Approach  to  Remediation 
Site  FT-16 

Tyndall  AFB,  Florida 
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APPENDIX  A 

PERTINENT  DATA  FROM  PREVIOUS  SITE 
INVESTIGATIONS 


TABLES 


WELL  CONSTRUCTION  DETAILS 
SITE  FT-16 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 


BTOC  *  Below  Top  of  Casing 

MA  s  Nnf  AvAiUhle 


TABLE  5-1 


SOIL  HEADSPACE  RESULTS  REPORTED  IN  PARTS  PER  MILLION  (PPM) 

SITEFT-16 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 


# 


Fn6-HA26 

0-1* 

ND 

ND 

ND 

2-3.5’ 

400 

350 

50 

FT16-HA27 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

4 

3.5 

0.5 

Fn6-HA28 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA29 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA30 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA31 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

600 

450 

ISO 

FT16-HA32 

0-1' 

ND 

ND 

ND 

2-3.5’ 

2 

ND 

2 

FT16-HA33 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA34 

0-1’ 

ND 

ND 

ND 

2-3.5' 

ND 

ND 

ND 

FT16-HA35 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

290 

250 

40 

FT16-HA36 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

1,100 

1,100 

ND 

FT16-HA37 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA38 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

35 

35 

ND 

FT16-HA39 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA40 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA41 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

25 

25 

ND 

ND  =  NON  DETECT 

Bold  =  At  or  above  50  ppm,  FAC  62-770.200(2) 


TABLE  5-1  (Continued) 


SOIL  HEADSPACE  RESULTS  REPORTED  IN  PARTS  PER  MILLION  (ppm) 

SITE  FT-16 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 


PViiroliMM 

FT16-HA42 

0-1' 

ND 

ND 

ND 

2-3.5* 

125 

22 

103 

FT16-HA43 

0-1 

ND 

ND 

ND 

2-3.5* 

60 

50 

10 

FT16-HA44 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA45 

0-1* 

ND 

ND 

ND 

2-3.5* 

150 

50 

100 

FT16-HA46 

0-1* 

ND 

ND 

ND 

2-3.5* 

250  . 

150 

100 

FT16-HA47 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA48 

0-1* 

ND 

ND 

ND 

2-3.5* 

10 

5 

5 

FT16-HA49 

0-1* 

2 

ND 

2 

2-3.5* 

2,500 

1,500 

1,000 

FT16-HA50 

0-1* 

ND 

ND 

ND 

2-3.5* 

500 

350 

150 

FT16-HA51 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA52 

0-1* 

ND 

ND 

ND 

2-  3.5* 

1,250 

650 

600 

FT16-HA53 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA54 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA55 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

NO 

4-5.5* 

ND 

ND 

ND 

Fn6-HA56 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

4-5.5* 

ND 

ND 

ND 

ND  =  NON  DETECT 

Bold  s  At  or  at)Ove  50  ppm,  FAC  62>770,200(2) 


TABLE  5-1  (Continued) 


SOIL  HEADSPACE  RESULTS  REPORTED  IN  PARTS  PER  MILLION  (ppm) 

SITE  FT-16 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 


FT16-HA57 

o-r 

2-3.5’ 

4-5.5’ 

FT16-HA58 

O-r 

2-3.5’ 

4-5.5’ 

FT16-HA59 

O-r 

2-3.5’ 

4-5.5’ 

FT16-HA60 

o-r 

2-3.5’ 

4-5.5’ 

FT16-HA61 

O-r 

2-3.5’ 

4-5.5’ 

Fn6-HA62 

O-r 

2-3.5’ 

4  -  5.5’ 

FT16-HA63 

O-r 

2-3.5’ 

4-5.5’ 

Fn6-HA64 

O-r 

2-3.5’ 

4-5.5’ 

Fn6-HA65 

O-r 

2-3.5’ 

4-5.5’ 

FT16-HA66 

O-r 

2-3.5’ 

4-5.5’ 

FTie-HAS? 

O-r 

2-3.5’ 

4-5.5’ 

ND 

ND 

8,000 


ND 

ND 

4,500 


ND  =  NON  DETECT 

Bold  =  At  or  above  50  ppm,  FAC  62-770.200(2) 


TABLE  5-1  (Continued) 


SOIL  HEADSPACE  RESULTS  REPORTED  IN  PARTS  PER  MILLION  (ppm) 

SITEFT-16 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 


FT16-HA68 

o-r 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

4  -  5.5* 

300 

150 

150 

FT16-HA69 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA70 

0-1’ 

ND 

ND 

ND 

2-3.5* 

1,500 

50 

1,450 

4-5.5* 

10,000 

3,500 

6,500 

FT16-HA71 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA72 

0-1* 

ND 

ND 

ND 

2-3.5* 

7,000 

100 

6,900 

4  -  5.5* 

10,000 

2,250 

7,750 

FT16-HA73 

0-1* 

ND 

ND 

ND 

2-3.5* 

1,500 

400 

1,100 

Fn6-HA74 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

4  -5.5* 

350 

100 

250 

FT16-HA75 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA76 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

FT16-HA77 

0-1* 

ND 

ND 

ND 

2-3.5* 

ND 

ND 

ND 

4-5.5* 

1,500 

800 

700 

FT16-HA78 

0-1* 

ND 

ND 

ND 

2  -  3.5* 

ND 

ND 

ND 

FT16-HA79 

0-1* 

ND 

ND 

ND 

2-3.5* 

125 

60 

65 

FT16-HA80 

0-1* 

ND 

ND 

ND 

2  -  3.5* 

ND 

ND 

ND 

FT16-HA81 

0-1* 

ND 

ND 

ND 

2-3.5* 

20 

15 

5 

ND  =  NON  DETECT 

Bold  =  At  or  above  50  ppm,  FAC  62-770.200(2) 

TABLE  5-1  (Continued) 


SOIL  HEADSPACE  RESULTS  REPORTED  IN  PARTS  PER  MILLION  (ppm) 

SITE  FT-16 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 


V 

FT16-HA95 

0-1* 

ND 

ND 

ND 

2-3.5’ 

4,000 

350 

3,650 

4-5.5’ 

8,000 

2,800 

5,200 

FT16-HA96 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

800 

150 

650 

4-5.5’ 

7,000 

200 

6,800 

Fn6-HA97 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

4-5.5’ 

900 

300 

600 

FT16-HA98 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

4-5.5’ 

1,500 

500 

FT16-HA99 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

120 

20 

100 

me-HAioo 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

FT16-HA101 

0-1’ 

ND 

ND 

ND 

2  -  3.5’ 

ND 

j  • 

ND 

ND 

4  -  5.5’ 

2,000 

150 

1,850 

Fn6-HA102 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

4  -  5.5’ 

700 

50 

650 

FT16-HA103 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

4-5.5’ 

ND 

ND 

ND 

Fn6-HA104 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

4-5.5’ 

ND 

ND 

ND 

FT16-HA105 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

4-5.5’ 

ND 

ND 

ND 

FT16-HA106 

0-1’ 

ND 

ND 

ND 

2-3.5’ 

ND 

ND 

ND 

4-5.5’ 

ND 

ND 

ND 

ND  =  NON  DETECT 

Bold  =  At  Of  above  50  ppm,  FAC  62-770.200(2) 


TABLE  5-2 

Soil  Analytical  Results  Above  Method  Quantification  Limits 

FT-16 

Tyndall  Air  Force  Base,  Florida 


S  »  USAGE  Split  Sample 

0  s  Duplicate  Sample 

BMQL  -  Below  Method  Quantification  Limit 

B  s=  Found  In  Method  Baink 

J  -  Laboratory  Estimated  value 


TABLE  5-2  (Continued) 

Soil  Analytical  Results  Above  Method  Quantification  Limits 

FT-16 

Tyndall  Air  Force  Base,  Florida 


s  «  USAGE  Split  Sample 

D  -  Duplicate  Sample 

BMQL  -  Below  Method  Quantification  Limit 

B  -  Found  in  Method  Blank 

j  s  Laboratory  Estimated  Value 


TABLE  u  w  (Continued) 

Groundwater  Analytical  Results  Above  Method  Quantification  Limits 
Site  FT-16  Tyndall  Air  Force  Base,  Florida 
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TABLE  5-4 

SURFACE  WATER  ANALYTICAL  RESULTS 
SITE  FT-16,  TYNDALL  AIR  FORCE  BASE,  FLORIDA 


iS 
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TABLE  5-5 

SEDIMENT  ANALYTICAL  RESULTS 
SITE  FT-16,  TYNDALL  AIR  FORCE  BASE,  FLORIDA 


8MQL  •  B«low  Method  Quenliflcetlon  Limit 
NA  *  None  Aviitable 

j  m  Laboratofy  Estimated  Value 

D  «  Duplicate  Sample 

S  «  USAGE  Split  Sample 


TABLE  5-6 

HYDRAULIC  CONDUCTIVITY  (SLUG)  TEST  RESULTS 

SITEFT-16 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 


IN 

6.30X1(7* 

0.54 

1.93X1(7' 

0.018 

.OUT 

1.26X10^ 

1.10 

3.87X1(7" 

0.037 

BIN 

1.96X1(7* 

1.69 

5.98X1(7" 

0.28 

j  OUT 

9.34X1(7* 

8.07 

2.85X1(7* 

1.35 

MW-6 

SLUG  IN 

7.30X1(7* 

0.63 

224X1(7" 

0.105 

SLUG  OUT 

6.20X1(7* 

0.53 

1.89X1(7" 

6.088 

MW-7 

SLUG  IN 

1.35X10-' 

11.68 

4.12X1(7* 

1.9 

SLUG  OUT 

1.92X1(7" 

16.56 

5.84X1(7* 

2.76 

MW-« 

SLUG  IN 

8.40X10^ 

0.72 

2.57X1(7" 

0.047 

SLUG  OUT 

4.60  XI  O'* 

0.40 

1.42X1(7' 

0.067 

AVERAGE  VALUES 

SLUG  IN  • 

1.04  X10  ® 

0.895 

3.18  XKT" 

0.131 

SLUG  OUT* 

2.42X1(7* 

2.52 

3.57X1(7* 

0.62 

AVERAGE  HYDRAUUC* 
CONDUCTIVITY  RESULTS/ 
GROUNDWATER  FLOW 
VELOCITY 

1.98  X10-* 

1.71 

1.94  X10-* 

0.38 

•  Average  values  do  not  reflect  results  from  MW-7. 
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FIGURE  4 

BASE  WATER-SUPPLY  WELL  LOCATIONS 

TYNDALL  AIR  FORCE  BASE,  FLORIDA 
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FIGURE  9 

GROUNDWATER  CONTOUR  MAP  AND  FLOW  DIRECTION 

(10/31/95) 

SITE  FT  16 

TYNDALL  AFB,  FLORIDA 
SCALE:  r  «  200’ 


No.  09  -bOOO-  <  / 
Jonijc^’y  1990 


SEDIMENT/SURFACE  WATER  LOCATION  MAP 

SITE  FT  16 

TYNDALL  AFB,  FLORIDA 

SCALE:  r  -  200'  I’fojoci  No.  09-5000  17 
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RGURE  12 

SOIL  VAPOR  MAP 

SITE  FT-16 

SHELL  BANK  FIRE  TRAINING  AREA 

SCALE:  r=80* 
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SOIL  BORING  LOGS/  MONITORING  WELL 
CONSTRUCTION  DIAGRAMS 


BCM  Engineers 


Driliing/Boring  Log 


reject:  COE-Tyndall  Supplemental  Contamination  Assessment _ 

f^roject  No.:  09-5000-17 _ ; _ Date(s):  9/14/95 

Well/Boring  Location:  N  396181.08  E  1624244.51 _ 

Drilling  Method:  Hollow  stem  auger _  Drilling  Contractor: 

Depth  to  Groundwater:  _ Date:  9/1/95 

Elevations  -  Ground  Surface:  _  _ _  Inner  Casing: 

Water  Table:  Date: 


Remarks: 


Sheet:  1  of  ■  1 
Weil/Boring:  FT1 6-MW~ 
Logged  By:  David  Britain 


Kelly  Enviromnental  Drilling _ 

_ Reference:  TOC 

Outer  Casing: _ 

Reference:  TOC 


Lithologic  Description 


SAND(SP)  fine  to  medium,  poorly  sorted,  sub 
angular  to  sub  rounded  from  4*  to  1 1 .5’,  light  gray, 
dark  gray,  dark  brown,  saturated  from  3'  to  11 .5’, 
petroleum  odor  from  2’  to  1 1 .5’ 


Blow  Counts 


N/A 


N/A 


3-6-11 


2-3^ 


3-3-4 


5-6-6 


16=^ 


Elevation 


BCM  Engineers 


Drilling/Boring  Log 


BCM  Engineers 


Project.  COE-Tyndall  Supplemental  Contamination  Assessment _ 

Project  No..-  09-5000-17  Patels):  i7?5/95 

Well/Boring  Location:  N  396370,03  E  1624589.32 _ 

Drilling  Method:  Hollow  auger  Drilling  Contractor: 

Depth  to  Groundwater:  Dgjg.  g/,,35 

Elevations  -  Ground  Surface:  ZZIZZ^ZZIZI Casilii; - 

Water  Table:  Date: 

Remarks:  ' 


Drilling/Boring  Log  I 


Sheet:  1  of  1 
Well/Boring:  FT16-IVtW6 
l-OS96d  sy:  David  Britain 


Kelly  Environmental  Drilling 

_ ^Reference:  TOC 

_ _  Outer  Casing: 

_ Reference:  TOC 


Graphical 

Logs 


Lithologic  Description 


Blow  Counts 


2 _ 

1 

2 

4  ^ 

— 

[  (0  ' 

c  - 

3  ^  ; 

4  = 

Note;  Not  all  portions  of  this  form  are  applicable  to  all  projects 


BCM  Engineers 


Drilling/Boring  Log 


COE‘Tyndall  Supplemental  Contamination  Assessment _ 

Project  No.:  09-5000-17 _ ^  Date(s):  9/15/95 

Well/Boring  Location:  N  396221 .52  E  1624643.80 _ 

Drilling  Method:  Hollow  stem  auger  DriHing  Contractor: 

Depth  to  Groundwater:  Date:  9/1/95 

Elevations  -  Ground  Surface:  '  Inner  Casing! 

Water  Table:  Date: 

Remarks: 


Sheet: 
Well/Bortng: 
_ ^Logged  By: 

Kelly  Environmental  Drilling 
Reference: 
Outer  Casing: 
_  Reference: 


1  of  - 
FTIS-MWy 
David  Britain 


Note:  Not  all  portions  of  this  form  are  applicable  to  all  projects 


BCM  Engineers 


Project.  COE-Tyndalf  Supplemental  Contamination  Assessment 

09-5000-17 _ Date(s):  9/14/95 

Well/Bormg  Location:  396144.99  E  1624479.29 

Drilling  Method:  Hollow  stem  auger  Pniiinq  Contractor: 

Depth  to  Groundwater:  _ _ 03^^. 

Elevations  -  Ground  Surface:  - Inner  Casi;;^; - 

Water  Table:_ _  Date:  - 

Remarks:  -  - 


Driiling/Boring  Log 


Sheet:  1  of  1 
Well/Boring:  Tt16-MW8 
Logged  By:  David  Britain 


Kelly  Environmental  Drilling 

_ _ _  Reference:  TOC 

Outer  Casing: 

_ Reference:  TOC 


Graphical 

Logs 


Lithologic  Description 


SAND(SP)  fine  to  medium,  poorly  sorted,  shell  from 
0  to  3.5  ,  sub  angular  to  sub  rounded  from  4’  to 
9.5',  brown,  dark  gray,  saturated  at  5.5’,  petroleum 
odor  from  4*  to  1 1.5’,  trace  of  silt  and  wood  debris 


SILTY  SAND(SP)  fine  to  medium,  poorly  sorted, 
dark  gray,  soft,  no  odor,  trace  of  sandy  clay  layers 


BCM  Engineers 


iQDll 


Project:  Tyndall  Supplemental  Contamination  Assesement 

.Project  No.:  09-5000-17 _ 

Boring  Location:  _ ' 

Drilling  Method:  Hollow  stem  auger _ 


_  Weli/Boring  No.:  FT16-MW4 

Drilling  Supervisor  David  Britain _ 

_  Date(s):  14-Sep-95 _ _ 

Drilling  Contractor  Kelly  Environmental  Drilling 


BCM  Engineers 


tt^torinqMeMScli^atic 


Project:  Tyndall  Supplemental  Contamination  Assesement 

Project  No.:  0&-5000-17 _ _ 

Boring  Location:  _ 

Drilling  Method:  Hollow  stem  auger _ " 


_  Wen/Boring  No.:  FT16-MW5 

Drilling  Supervisor  David  Britain _ 

_  Date(s):J4-Sep-95 _ 

Drilling  Contractor  Kelly  Environmental  Drilling 


Existing  Surface 


3  ft.  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Concrete 


Top  of  Casing  3'  Above 
Existing  Surface 


2.5  ft 


Grout:  - 

Type:  Portland  Cement 


5%  Bentonite 


Diameter 


Diameter 


Connections: 

Material: 


threaded 

PVC 


Bentonite  Seal: 


Screen:  - 

Slot  Size:  0.01  in. 

Length:  lOn 

Diameter  2  in. 

Material:  PVC 

Sand/Gravel 

Size:  20V40 

Material:  silica 

Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


0.2  ft.  Top  of  Seal 


0.5  ft,  Bottom  of  Seal 


1.0  ft,  Top  of  Screen 


Groundwater: 

First  Encountered,  ft  3.0 

Water  Level,  ft  5.60 


1 1 .0  ft, Bottom  of  Screen 

13.0  ft.Depth  of  Bottom  Plug 

13.0  ft.Depth  of  Boring 

Depth  from 
Surface 


BCM  Engineers 


MonitodnglWeillSchematrc 


Project:  Tyndall  Supplemental  Contamination  Assesement 

Project  No.:  09-5000-17 _ _ 

Boring  Location:  _ 

Drilling  Method:  Hollow  stem  auger _  ' 


_  Well/Boring  No.:  FT16-MW6 

Drilling  Supervisor  David  Britain _ 

_  Date(s):  15-5ep-95 _ 

Drilling  Contractor  Kelly  Environmental  Drilling 


Existing  Surface 


Concrete 


Top  of  Casing  3'  Above 
Existing  Surface  - 


3  ft.  Protective  Casing 
Above  Ground 


2.S  ft 


Hole: 

Diameter 


NOT  TO  SCALE 


Grout:  - 

Type:  Portland  Cement 

5%  Bentonite 


Casing: 

Diameter 

Length: 

Connections: 

Material: 


threaded 


Bentonite  Seal: 


0.5  ft,  Top  of  Seal 


1 .0  ft,  Bottom  of  Seal 


Screen:  - 

Slot  Size:  0.01  in. 

Length:  10  ft 

Diameter  2  in. 

Material:  PVC 


3.0  ft.  Top  of  Screen 


Groundwater. 

First  Encountered,  ft _ 5.S 

Water  Level,  ft _ 9.90 


Sand/Gravel 

Size:  20\40 

Material:  silica 


Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


13.0  ft,Bottom  of  Screen 
15.0  ft.Depth  of  Bottom  Plug 

15.0  ft, Depth  of  Boring 

Depth  from 
Surface 


BCM  Engineers 


[Monito^CT^illSGjh^rnmic 


Project:  Tyndail  Supplemental  Contamination  Assesement 

Project  No.:  09-5000-17  _ 

Boring  Location:  _ 

Drilling  Method:  Hollow  stem  auger _ 


_  Well/Boring  No.:  FT16-MW7 

Drilling  Supervisor  David  Britain 
Date{s):  15-Sep»95 

Drilling  Contractor  Kelly  Environmental  Drilling 


BCM  Engineers 


Project:  Tyndall  Supplemental  Contamination  Assesement 

Project  No.:  09-5000-17 _ 

Boring  Location:  _ _ 

Drilling  Method:  Hollow  stem  auger _ ' 


_  WeU/Boring  No.:  FTt6-MW8 

Drilling  Supervisor  David  Britain _ 

_  Date(s):  14>Sep-95 _ 

Drilling  Contractor  Kelly  Environmental  Drilling 


Existing  Surface 


3  ft.  Protective  Casing 
Above  Ground 


NOT  TO  SCALE 


Top  of  Casing  3’  Above 
Existing  Surface  - 


Concrete 


2.5  n 


Diameter 


Grout:  - 

Type:  Portland  Cement 

5%  Bentonite 


Casing: 

Diameter 

Length: 

Connections: 

Material: 


threaded 

PVC 


Bentonite  Seal: 


1.0  ft.  Top  of  Seal 


2.0  ft.  Bottom  of  Seal 


Screen:  - 

Slot  Size:  0.01  in. 

Length:  10  ft 

Diameter  2  in. 

Material:  PVC 


4.0  ft.  Top  of  Screen 


Groundwater: 

Rrst  Encountered,  ft _ 5.5 

Water  Level,  ft  7.68 


Sand/Gravel 

Size:  20V40 

Material:  silica 


Bottom  Plug  — 

Material:  PVC 

Connection:  threaded 


14.0  ft.Bottom  of  Screen 
16.0  ft.Depth  of  Bottom  Plug 

16.0  ft, Depth  of  Boring 

Depth  from 
Surface 


APPENDIX  B 

LABORATORY  ANALYTICAL  DATA  SHEETS  AND 
CHAIN-OF-CUSTODY  RECORDS  FROM  THE  MARCH 

1998  SAMPLING  EVENT 


Quanterra  Incorporated 
4955  Yarrow  Street 
Arvada,  Colorado  80002 

303  421^661 1  Telephone 
303  431-7171  Fax 
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Overview 

On  March  27, 1998,  Quanterra  Incorporated;  Denver  Laboratory  received  sixteen  aqueous  samples  from 
Parsons  Engineering  Science,  Inc. 

This  report  presents  the  analytical  results  as  well  as  supporting  information  to  aid  in  the  evaluation  and 
interpretation  of  the  data  and  is  arranged  in  the  following  order: 

Overview 

Sample  Description  Information/Analytical  Test  Requests 
Analytical  Results 
Quality  Control  Report 

Aromatic  Volatile  Organics  Data  Review 

Each  sample  was  analyzed  to  achieve  the  lowest  possible  reporting  limits  within  the  constraints  of  the 
method.  In  some  cases,  due  to  interferences  or  analytes  present  at  concentrations  above  the  linear 
calibration  range  of  the  instrument,  samples  were  diluted.  For  diluted  samples,  the  reporting  limits  are 
adjusted  relative  to  the  dilutions  required.  Quanterra  samples  0S9558-000i-SA,  'OOO^-SA,  •0008-SA,  • 
00 1 2-SA,  -00 1 4-SA  and  -00 1 6-SA  were  analyzed  at  dilutions  for  Method  8020A  due  to  the 
concentration  of  target  compounds  present  in  the  samples 

Polynuclear  Aromatic  Hydrocarbons  Data  Review 

Samples  059558-0001-SA,  -0002-SA  and  -0008-SA  were  analyzed  at  dilutions  for  Method  8310  due  to 
the  concentration  of  target  compounds  in  the  samples.  The  reporting  limits  have  been  raised  accordingly. 
As  a  result  of  the  dilutions  required,  tlie  surrogates  were  diluted  to  less  than  detectable  concentrations  in 
these  samples. 

Dibenz(a,h)anthracene  was  recovered  above  the  upper  control  limit  in  the  laboratory  control  sample 
(LCS)  associated  with  the  Method  83 1 0  QC  lot  26  MAR  98-0 1 .  Because  this  would  indicate  a  high  bias 
to  the  data,  and  this  compound  was  not  detected  in  the  samples,  the  data  was  not  adversely  affected,  and 
no  frirther  action  was  required. 

Methane  Data  Review 

The  RSK-1 75  analysis  for  methane  was  performed  by  Quanterra’s  Austin  laboratory. 

Due  to  limitations  of  the  laboratory  information  management  system  (LIMS)  the  spike  amount  in  the 
duplicate  control  samples  (DCS)  represent  an  average  of  the  spike  amounts  for  the  individual  DCS. 
Therefore,  the  results  presented  in  Ae  summary  report  differ  slightly  from  the  results  in  the  raw  fiata 
package. 


Environmental 

Services 


Samples  059558-0001-SA  ,-0002-SA,  -0006-SA,  -0008-SA,  -0012-SA,  -0014-SA  and  -0016-SA  were 
analyzed  at  dilutions  for  Methane  by  RSK-175  due  to  the  concentration  of  the  target  compound  in  the 
samples.  The  reporting  limits  have  been  raised  relative  to  the  dilutions  required. 

Total  Petroleum  Hydrocarbons  Data  Review 

Analysis  for  total  petroleumi  hydrocarbons  (TPH)  by  the  FL-PRO  method  was  performed  by  Quanterra’s 
Tampa  laboratory. 

Samples  059558-0001-SA  ,-0002-SA  -  and  -0008-SA  were  analyzed  at  dilutions  for  TPH  due  to  the 
concentration  of  the  target  compound  in  the  samples.  The  reporting  limits  have  been  raised  accordingly. 
As  a  result  of  the  dilutions  required  the  surrogates  were  diluted  to  less  than  detectable  concentrations  in 
sample  059558-0008-SA. 

Method  504  Data  Review 

Analysis  for  1,2-Dibromoethane  (EDB)  by  Method  504  was  performed  by  Quanterra’s  Tampa  laboratory. 

The  1,1,1,2-tetrachloroethane  surrogate  was  recovered  above  the  upper  control  limit  in  sample  059558- 
0004-SA.  Because  this  would  indicate  a  high  bias  to  the  data,  and  EDB  was  not  detected  in  the  sample, 
no  further  action  was  required  by  the  laboratory. 

With  the  above  noted  exception,  standard  analytical  protocols  were  followed  in  the  analysis  of  the 
samples  and  no  problems  were  encountered  or  anomalies  observed.  All  laboratory  quality  control 
samples  analyzed  in  conjunction  with  the  samples  in  this  project  were  within  established  control  limits. 
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Footnotes  and  Data  Qualifiers 

The  data  sheets  contained  in  this  report  may  contain  a  variety  of  footnotes  and  data  qualifiers.  Some  footnotes  are 
used  with  specific  tests;  for  example,  footnotes  used  with  the  GC/FID  Petroleum  Hydrocarbon  methods  to  indicate 
(in  the  analyst’s  judgment)  the  product  that  appears  to  be  present  Finally,  there  are  a  number  of  general  qualifiers 
that  serve  to  identify  problems  and  pertinent  observations  made  during  sample  analysis  that  may  not  be  discussed  in 
the  Overview.  These  are  described  below: 

B  Compound  is  also  detected  in  the  blank.  The  indicated  compoimd  was  detected  in  the  sample  as  well  as 
the  method  blank.  Please  note  that  the  B  flag  is  not  used  when  the  sample  result  is  ND  (Not  Detected). 

G  Reporting  limit  raised  due  to  the  matrix  of  the  sample.  Indicates  that  reporting  limits  were  raised  due  to 
the  presence  of  non-target  compounds  or  other  matrix  interferences.  The  sample  may  or  may  not  have  been  diluted. 
For  inorganic  methods,  the  footnote  applies  only  to  the  flagged  analyte.  For  organic  methods,  the  footnote 
pertains  to  all  analytes  determined  by  the  method. 

J  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration.  Most  commonly,  a ‘T’  value 
indicates  that  the  reported  result  for  the  analyte  is  below  the  stated  reporting  limit  and  is  an  estimated 
value.  ‘T’  values  are  applied  to  organic  analytes  detected  above  the  MDL  but  below  the  reporting  limit 
and  for  inorganic  analytes  detected  above  the  DDL  but  below  the  reporting  limit.  Analytes  which  are  not 
detected  at  or  below  the  reporting  limit  are  reported  as  ‘*ND”  and  do  not  have  “P’  flags.  Because  “J” 
values  may  represent  false  positive  concentrations,  care  should  be  used  when  interpreting  these  data.  If 
there  is  uncertainty  about  the  quantitation  of  an  analyte  such  as  due  to  metals  serial  dilution  failure,  this 
footnote  may  also  indicate  that  a  reported  result  is  an  estimated  concentration,  even  if  it  is  above  the 
reporting  limit. 

N  Spiked  sample  recovery  not  within  limits.  This  qualifier  is  applied  to  the  parent  sample  when 
MS/MSD  recoveries  are  not  within  acceptable  limits. 

r  This  footnote  is  analyst  defined.  The  data  sheets  will  list  V’  footnotes  with  consecutive  numbers. 

The  electronic  data  deliverable  will  show  “r”  data  qualifiers.  Please  see  datasheet  for  exact 
definition. 
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LIMs  Report  Key 


1  Section  |  Description  | 

Cover  Letter 

Signature  page,  report  narrative  as  applicable. 

Sample  Description  Infonnation 

Tabulated  cross*reference  between  the  Lab  ID  and 
Client  ID,  including  matrix,  date  and  time  sampled, 
and  the  date  received  for  all  samples  in  the  project. 

1  Sample  Analysis  Results  Sheets 

Lists  sample  results,  test  components,  reporting 
limits,  dates  prepared  and  analyzed,  and  any  data 
qualifiers.  Pages  are  organized  by  test 

!  QC  LOT  Assignment  Report 

Cross-reference  between  lab  IDs  and  ^plicable  QC 
batches  (DCS,  LCS,  Blank,  MS/SD,  DU) 

Duplicate  Control  Sample  Report 

Percent  recovery  and  RPD  results,  with  acceptance 
limits,  for  the  laboratory  duplicate  control  samples 
for  each  test  are  tabulated  in  this  report  These  are 
measures  of  accuracy  and  precision  for  each  test 
Acceptance  limits  are  based  upon  laboratory 
historical  data. 

Laboratory  Control  Sample  Report 

Percent  recovery  results  for  a  single  Laboratory 
Control  Sample  (if  applicable)  are  tabulated  in  this 
report,  with  the  applicable  acceptance  limits  for 
each  test. 

1  Matrix  Spike/Matrix  Spike  Duplicate  Report 

Percent  recovery  and  RPD  results  for  matrix- 
specific  QC  samples  and  acceptance  limits,  where 
applicable.  This  report  can  be  used  to  assess  matrix 
effects  on  an  analysis. 

1  Single  Control  Sample  Report 

A  tabulation  of  the  surrogate  recoveries  for  the 
blank  for  organic  analyses. 

1  Method  Blank  Report 

A  summary  of  the  results  of  the  analysis  of  the 
method  blank  for  each  test. 

List  of  Abbreviations  and  Terms 


Abbreviation 

Term 

Abbreviation 

Term  1 

DCS 

Duplicate  Control  Sample 

MSD 

Matrix  Spike  Duplicate 

DU 

Sample  Duplicate 

QC  Run 

Preparation  Batch 

EB 

Equipment  Blank 

QC  Category 

LIMs  QC  Category 

FB 

Field  Blank 

QC  Lot 

DCS  Batch 

FD 

Field  Duplicate 

ND 

Not  Detected  at  or  above  the 
reporting  limit  expressed 

IDL 

Instrument  Detection  Limit 
(Metals) 

QC  Matrix 

Matrix  of  the  laboratory 
control  sample(s) 

LCS 

Laboratory  Control  Sample 

RL 

Reporting  Limit 

1 

Method  Blank 

QC 

Quality  Control 

1  MDL 

Method  Detection  Limit 

SA 

Sample 

1 

Matrix  Spike 

SD 

Spike  Duplicate 

RPD 

Relative  Percent  Difference 

TB 

Trip  Blank 

ppm  (part-per- 
million) 

mg/L  or  mg/kg  (usually) 

ppb  (part-per- 
billion) 

ug/L  or  ug/kg  (usually) 

I  QUAL 

Qualifier  flag 

DIL 

Dilution  Factor 

N:\tVORDmPKEr.DOC 
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SAHPLE  DESCRIPTION  INFORMATION 
for 

Parsons  Engineering  Science 


Sampled 

Received 

Lab  ID 

Client  ID 

Matrix 

Date 

Time 

Date 

059558* 0001 -SA 

BX-MW-20 

GRND-H20 

22 

MAR 

98 

07:00 

23 

MAR 

98 

059558-0002-SA 

BX-MP-2 

GRND-H20 

22 

MAR 

98 

07:30 

23 

MAR 

98 

059558-0003-SA 

FT-16.  MP-1 

GRND-H20 

21 

MAR 

98 

09:00 

23 

MAR 

98 

059558-0004-SA 

FT- 16.  MP-2 

GRND-H20 

21 

MAR 

98 

10:00 

23 

MAR 

98 

059558-0005-SA 

FT-16.  SB-2 

GRND-H20 

21 

MAR 

98 

11:15 

23 

MAR 

98 

059558- 0006-SA 

FT-16.  MP-3 

GRND-H20 

21 

MAR 

98 

12:15 

23 

MAR 

98 

059558* 0007-SA 

FT-16.  MP-3 

GRN0-H20 

22 

MAR 

98 

07:00 

23 

MAR 

98 

059558-0008-SA 

BX-MW-03 

GRND-H20 

22 

MAR 

98 

13:15 

23 

MAR 

98 

059558* 0009-SA 

BX-MW-03-97 

GRND-H20 

22 

MAR 

98 

16:30 

23 

MAR 

98 

059558-0010-SA 

BX-MW-05-97 

GRND-H20 

22 

MAR 

98 

10:00 

23 

MAR 

98 

059558-0010-MS 

BX-MW-05-97 

GRND-H20 

22 

MAR 

98 

10:00 

23 

MAR 

98 

059558-0010-SD 

BX-MM-05-97 

GRND-H20 

22 

MAR 

98 

10:00 

23 

MAR 

98 

059558-0011-SA 

MW-01 

GRND-H20 

22 

MAR 

98 

11:30 

23 

MAR 

98 

059558-0011-MS 

MW-01 

GRND-H20 

22 

MAR 

98 

11:30 

23 

MAR 

98 

059558-0011-SD 

MW-01 

GRND-H20 

22 

MAR 

98 

11:30 

23 

MAR 

98 

059558- 0012-SA 

BX-MW-05 

GRND-H20 

22 

MAR 

98 

08:45 

23 

MAR 

98 

059558-0013-SA 

BX-MW-08-97 

GRND-H20 

22 

MAR 

98 

14:30 

23 

MAR 

98 

059558-0014-SA 

BX-MW-07 

GRND-H20 

22 

MAR 

98 

15:30 

23 

MAR 

98 

059558-0015-SA 

MP-3 

GRND-H20 

22 

MAR 

98 

17:30 

23 

MAR 

98 

059558-0016-SA 

MP-1 

GRND-H20 

22 

MAR 

98 

18:30 

23 

MAR 

98 

Lab  ID 
059558 


0001  - 
0008 


0011  - 
0016 


0005  . 


0003  - 
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ANALYTICAL  TEST  REQUESTS 
for 

Parsons  Engineering  Science 


Page  1  of  2 


Group 

Code  Analysis  Description 


Custom 

Test? 


0002. 


0015 


0004 


0014,  B 


Method  EPA-9  RSK-175  by  GC/FID  Y 

AFCEE  N 

Nitrate.  Ion  Chromatography  N 

Prep  ■  Total  Metals.  Furnace  AA  N 

AFCEE  N 

Lead,  Furnace  AA  (Totals)  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8C20A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

Method  FL-PRO  -  TPH  (C8-C40)  N 

Prep  •  TPH  (C8-C40)  N 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 

AFCEE  N 

Prep  -  Polynuclear  Aromatic  Hydrocarbons  -  HPLCN 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 

Method  EPA-9  RSK-175  by  GC/FID  Y 

AFCEE  N 

Nitrate.  Ion  Chromatography  N 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

Prep  -  Total  Metals.  Furnace  AA  N 

AFCEE  N 

Lead.  Furnace  AA  (Totals)  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 


Lab  ID: 
059558 


0006 

0007 
0009  - 
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ANALYTICAL  TEST  REQUESTS 
for 

Parsons  Engineering  Science 


Page  2  of  2 


Group 

Code  Analysis  Description 


0010 


F 

G 


Method  FL-PRO  -  TPH  (C8-C40) 

Prep  -  TPH  (C8-C40) 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 

AFCEE 

Prep  •  Polynuclear  Aromatic  Hydrocarbons 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Method  504  •  EDB 
Prep*1.2-Dibromoethane  (EDB) 


Custom 

Test? 


N 

N 

N 

N 

N 

HPLCN 

N 

N 

N 

N 


Method  EPA-9  RSK-175  by  GC/FID  Y 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 
GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 


AFCEE 


Nitrate,  Ion  Chromatography 


N 

N 


Prep  -  Total  Metals.  Furnace  AA  N 

AFCEE  N 

Lead.  Furnace  AA  (Totals)  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

Method  FL-PRO  -  TPH  (C8-C40)  N 

Prep  •  TPH  (C8-C40)  N 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 

AFCEE  N 

Prep  -  Polynuclear  Aromatic  Hydrocarbons  -  HPLCN 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 


W^uanterra 

Environmental 

Services 

AFCEE'^Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 

Parsons  Engineering 

Science 

Client  ID: 

FT-16,  MP-1 

(0.00,0.00) 

LAB  ID: 

059558-0003-SA 

Matrix: 

GRND-H20 

Sampled:  21  MAR  98 

Received: 

23  MAR 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed: 

25  MAR 

Instrument: 

GCPID-H 

Dilution:  1.0 

Parameter 

Result 

Qualifier 

RL 

MDL 

Units 

Benzene 

ND 

2.0 

0.056 

ug/L 

Toluene 

ND 

2.0 

0.15 

ug/L 

Ethylbenzene 

ND 

2.0 

0.054 

ug/L 

Xylenes  (total) 

ND 

2.0 

0 . 15 

ug/L 

tert-Butyl  methyl  ether 

ND 

5.0 

0.010 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a , a . a -Tri f 1 uorotol uene 

101 

X 

44  -  165 

Fluorobenzene 

95 

X 

44  -  165 

ND  =  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert* Butyl  methyl  ether 


Sampled:  21  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 

ND 

ND 

ND 

ND 


Parsons  Engineering  Science 
FT-16.  MP-2 
059558-0004-SA 
GRND-H20 
24  MAR  98 
GCPID-H 


(0.00.0.00) 


Received:  23  MAR  98 
Analyzed:  25  MAR  98 


RL 

MDL 

Units 

2.0 

0.056 

ug/L 

2.0 

0.15 

ug/L 

2.0 

0.054 

ug/L 

2.0 

0.15 

ug/L 

5.0 

0.010 

ug/L 

Surrogate 


Recovery  Acceptable  Range 


a , a . a -Tri f 1 uorotol uene 
Fluorobenzene 


102  %  44  -  165 

96  X  44  •  165 


ND  =  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  15 

^uanterra 


Environmental 

Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Tol uene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a . a . a • Tr i f 1 uorotol uene 
Fluorobenzene 


Sampled:  21  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 

Result  Qualifier  RL 

ND  2.0 

0,14  JM  2.0 

8.2  d  2.0 

40  d  2.0 

ND  5.0 

Recovery 

104  X 

107  X 


Received: 

23  MAR  98 

Analyzed: 

25  MAR  98 

MOL 

Units 

0.055 

ug/L 

0.065 

ug/L 

0.053 

ug/L 

0.32 

ug/L 

0.061 

ug/L 

Acceptable  Range 

44  -  165 
44  -  165 


AFCEE'Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 

Parsons  Engineering  Science 

FT-16.  SB-2  (0.00.0.00) 

059558-0005-SA 
GRND-H20 
24  MAR  98 
6CPID-H 


d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  ie 

^uanterra 

Environmental 

Services 

AFCEE^Aromatic  VOAs  by  Method  8020A  (Second  Column) 

Method  8020A 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

FT-16.  SB-2 

(0.00.0.00) 

LAB  ID: 

059558-0005-SA 

Matrix: 

GRND-H20 

Sampled:  21  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  98 

Prepared:  24  MAR  98 

Analyzed: 

25  MAR  98 

Instrument: 

GCPID-H 

Dilution:  1.0 

Parameter 

Result 

Qualifier 

RL 

MDL 

Units 

Benzene 

ND 

2.0 

0.056 

ug/L 

Tol uene 

0.19 

Jd 

2.0 

0.15 

ug/L 

Ethylbenzene 

8.1 

M 

2.0 

0.054 

ug/L 

Xylenes  (total) 

39 

M 

2.0 

0.15 

ug/L 

tert- Butyl  methyl  ether 

ND 

5.0 

0.010 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a . a . a -Tr i f 1 uorotol uene 

121 

X 

44  -  165 

Fluorobenzene 

100 

X 

44  -  165 

d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  17 

^uanterra 

Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Tol uene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a . a , a -Tri f 1 uorotol uene 
Fluorobenzene 


Sampled:  21  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 

Result  Qualifier  RL 


ND  2.0 

ND  2.0 

1.0  JM  2.0 

0.78  Jd  2.0 

ND  5.0 

Recovery 

97  X 

93  X 


Received: 

23  MAR  98 

Analyzed: 

25  MAR  98 

MDL 

Units 

0.056 

ug/L 

0.15 

ug/L 

0.054 

ug/L 

0.15 

ug/L 

0.010 

ug/L 

Acceptable  Range 

44  -  165 
44  -  165 


Parsons  Engineering  Science 
FT-16.  MP-3 
059558- 0006 -SA 
GRND-H20 
24  MAR  98 
GCPID-H 


(0.00.0.00) 


d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


A  16 

^uanterra 


Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 

FT-16,  MP-3  (0.00.0.00) 

059558-0006-SA 

GRND-H20  Sampled:  21  MAR  98 

24  MAR  98  Prepared:  24  MAR  98 

6CPID-H  Dilution:  1.0 


Received;  23  MAR  98 
Analyzed:  25  MAR  98 


Parameter 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert -Butyl  methyl  ether 

Surrogate 

a , a , a -Tri f 1 uorotol uene 
Fluorobenzene 


Result 

Qualifier 

RL 

MDL  Units 

ND 

2.0 

0.056  ug/L 

ND 

2.0 

0.15  ug/L 

1.1 

Jd 

2.0 

0.054  ug/L 

0.67 

JM 

2.0 

0.15  ug/L 

ND 

5.0 

0.010  ug/L 

Recovery 

Acceptable  Range 

97 

X 

44  -  165 

93 

X 

44  -  165 

d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  “  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Audrey  Cornell 


^uanterra 

Environmental 

Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a) pyrene 
Benzo(b) fl uoranthene 
Benzo(g . h , i )peryl ene 
Benzo( k) f 1 uoranthene 
Chrysene 

Di benz(a , h) anthracene 

Fl uorene 

Fluoranthene 

I  ndeno  ( 1 , 2 , 3  •  cd )  pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


(0.00,0.00) 

Sampled:  21  MAR  98 
Prepared:  26  MAR  98 
Dilution:  1.0 


JSUlt 

Qualifier 

RL 

ND 

1.0 

ND 

1.0 

0.89 

d 

0.10 

ND 

0.13 

ND 

0.23 

ND 

0.18 

ND 

0.20 

ND 

0.17 

ND 

0.20 

ND 

0.30 

6.4 

d 

0.20 

1.2 

M 

0.20 

ND 

0.44 

4.0 

d 

1.0 

ND 

0.20 

1.4 

d 

Recovery 

0.20 

120 

X 

HPLC 


Received: 

23  MAR  98 

Analyzed: 

14  APR  98 

MDL 

Units 

0.094 

ug/L 

0.041 

ug/L 

0.030 

ug/L 

0.061 

ug/L 

0.066 

ug/L 

0.060 

ug/L 

0.072 

ug/L 

0.060 

ug/L 

0.074 

ug/L 

0.077 

ug/L 

0.036 

ug/L 

0.037 

ug/L 

0.056 

ug/L 

0.060 

ug/L 

0.030 

ug/L 

0.044 

ug/L 

Acceptable  Range 
25  -  157 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons, 
Method  8310 

Parsons  Engineering  Science 
FT-16,  MP-1 
059558-0003-SA 
GRND-H20 
24  MAR  98 
HPLC-Q 


d  =  See  Preferred  Result  on  Other  Column 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


A  45 

^uanterra 

Enviixmmentsil 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  (Second  Column) 

Method  8310 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  FT-16.  MP-1  (0.00.0.00) 

LAB  ID:  059558-0003-SA 

Matrix:  GRND-H20  Sampled:  21  MAR  98 

Received: 

23  MAR 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

14  APR 

Instrument:  HPLC-Q 

Parameter 

Dilution:  1.0 

Result  Qualifier 

RL 

MDL 

Units 

Acenaphthene 

ND 

1.0 

0.094 

ug/L 

Acenaphthylene 

ND 

1.0 

0.041 

ug/L 

Anthracene 

0.29  M 

0.10 

0.030 

ug/L 

Benzo( a) anthracene 

ND 

0.13 

0.061 

ug/L 

Benzol a) pyrene 

ND 

0.23 

0.066 

ug/L 

Benzo(b) f 1 uoranthene 

ND 

0.18 

0.060 

ug/L 

Benzoig . h , i )peryl ene 

ND 

0.20 

0.072 

ug/L 

Benzo ( k) f 1 uoranthene 

ND 

0.17 

0.060 

ug/L 

Chrysene 

ND 

0.20 

0.074 

ug/L 

Di benz ( a , h ) anthracene 

ND 

0.30 

0.077 

ug/L 

FI uorene 

5.7  M 

0.20 

0.036 

ug/L 

Fluoranthene 

1.4  d 

0.20 

0.037 

ug/L 

Indenod, 2. 3-cd)pyrene 

ND 

0.44 

0.056 

ug/L 

Naphthalene 

1.9  M 

1.0 

0.060 

ug/L 

Phenanthrene 

ND 

0.20 

0.030 

ug/L 

Pyrene 

0.87  M 

0.20 

0.044 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Terphenyl -dlA 

124 

X 

25  -  157 

d  =  See  Preferred  Result  on  Other  Column 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


A  46 

^uanterra 

Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Hethod  8310 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  FT-16.  MP-2 

(0.00,0.00) 

LAB  ID:  059558-0004-SA 

Matrix:  GRND-H20 

Sampled:  21  MAR  98 

Received: 

23  MAR 

Authorized:  24  MAR  98 

Prepared:  26  MAR  98 

Analyzed: 

17  APR 

Instrument:  HPLC-Q 

Dilution:  1.0 

Parameter 

Result  1 

Qualifier  RL 

MDL 

Units 

Acenaphthene 

ND 

1.0 

0.097 

ug/L 

Acenaphthylene 

ND 

1.0 

0.042 

ug/L 

Anthracene 

ND 

0.10 

0.031 

ug/L 

Benzo(a) anthracene 

ND 

0.14 

0.063 

ug/L 

Benzo(a) pyrene 

ND 

0.24 

0.068 

ug/L 

Benzo(b) f 1 uoranthene 

ND 

0.19 

0.062 

ug/L 

Benzoig, h , i Iperylene 

ND 

0.21 

0.074 

ug/L 

Benzo(k) f 1 uoranthene 

ND 

0.18 

0.062 

ug/L 

Chrysene 

ND 

0.21 

0.076 

ug/L 

Di benz ( a . h) anthracene 

ND 

0.31 

0.080 

ug/L 

FI ucrene 

ND 

0.21 

0.037 

ug/L 

Fluoranthene 

ND 

0.21 

0.038 

ug/L 

Indenod, 2. 3-cd)pyrene 

ND 

0.45 

0.058 

ug/L 

Naphthalene 

ND 

1.0 

0.062 

ug/L 

Phenanthrene 

ND 

0.21 

0.031 

ug/L 

Pyrene 

ND 

0.21 

0.045 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

Ter phenyl -dl4 

107  X 

25  •  157 

ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Audrey  Cornell 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 


AFCEE 

Total  Metals 


Parsons  Engineering  Science 

FT-16.  MP-1  (0.00.0.00) 

059558-0003-SA 

GRND-H20  Sampled:  21  MAR  98 

24  MAR  98  Prepared:  See  Below 


Received:  23  MAR  98 
Analyzed:  See  Below 


Prepared 

Analyzed 

Result  Dual  Dil 

MDL 

Rep  Lim  Units  Method 

Date 

Date 

Lead 


ND 


1.0 


0.0010  0.0050mg/L  SW7421  31  MAR  98  01  APR  98 


ND  =  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


AFCEE 

Total  Metals 


Environmenul 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


Parsons  Engineering  Science 

Fr-16.  MP-2  (0.00.0.00) 

059558-0004-SA 

GRND-H20  Sampled:  21  MAR  98  Received:  23  MAR  98 

24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Result  Dual  Dil  MDL  Rep  Lim  Units  Method  Date  Date 

ND  1.0  0.0010  O.OOSOmg/L  SW7421  31  MAR  98  01  APR  98 


ND  =  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


General  Inorganics 


EnriroamentaJ 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 


Parsons  Engineering  Science 

FT-16.  MP-3  (0.00,0.00) 

059558-0007-SA 

GRND-H20  Sampled:  22  HAR  98  Received:  23  MAR  98 

24  MAR  98  Prepared:  See  Below  Analyzed:  See  Below 

Prepared  Analyzed 

Result  Dual  Dil  MDL  Rep  Lim  Units  Method  Date  Date 


Nitrate  as  N 


0.12  J  1.0  0.040  0.50  mg/L  9056 


NA  23  MAR  98 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Mark  Foster  Approved  By:  Linda  Sullivan 


A  S4 

^uanterra 

Emironmental 

Services 

Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Client  Name: 

Parsons  Engineering  Science 

Client  ID: 

FT-16.  MP-3 

(0.00.0.00) 

LAB  ID: 

059558-0006-SA 

Matrix: 

GRND-H20 

Sampled:  21  MAR  98 

Received: 

23  MAR  98 

Authorized: 

24  MAR  9B 

Prepared:  N/A 

Analyzed: 

27  MAR  98 

Instrument: 

GCFID-KIA 

Dilution:  20 

Parameter 

Result  Qualifier  RL 

MOL 

Units 

Methane 

490  B  10 

1.0 

ug/L 

B  =  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


DISTRIBUTION:  WHITE  -  Stays  with  the  Sample:  CANARY  -  Returned  to  Client  with  Report;  PINK  -  Field  Copy 


Quanterra  Incorporated 
4955  Yarrow  Street 
Arvada,  Colorado  80002 

303  421-6611  Telephone 
303  431-7171  Fax 


Quanterra 

Environments! 

Services 
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FOR 
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Overview 

On  March  21, 1998,  Quanterra  Incorporated;  Denver  Laboratory  received  eleven  soil  samples  and  seven 
aqueous  samples  from  Parsons  Engineering  Science,  Inc. 

This  report  presents  the  analytical  results  as  well  as  supporting  information  to  aid  in  the  evaluation  and 
interpretation  of  the  data  and  is  arranged  in  the  following  order: 

Overview 

Sample  Description  Information/Analytical  Test  Requests 
Analytical  Results 
Quality  Control  Report 

Aromatic  Volatile  Organics  Data  Review 

Each  sample  was  analyzed  to  achieve  the  lowest  possible  reporting  limits  within  the  constraints  of  the 
method.  In  some  cases,  due  to  interferences  or  analytes  present  at  concentrations  above  the  linear 
calibration  range  of  the  instrument,  samples  were  diluted.  For  diluted  samples,  the  reporting  limits  are 
adjusted  relative  to  the  dilutions  required.  Quanterra  sample  059550-0001-SA  was  analyzed  at  a  dilution 
for  Method  8020A  due  to  the  concentration  of  target  compounds  present  in  the  samples 

Polynuclear  Aromatic  Hydrocarbons  Data  Review 

The  Method  8310  surrogate  in  sample  059550-0001-SA  was  recovered  below  the  lower  control  limit. 

The  client  was  contacted  on  April  30, 1998.  Because  all  other  quality  control  measures  were  within 
acceptable  limits,  a  matrix  effect  is  indicated,  and  the  laboratory  took  no  further  action. 

Dibenz(a,h)anthracene  was  recovered  above  the  upper  control  limit  in  the  laboratory  control  sample 
(LCS)  associated  with  the  Method  83 1 0  QC  lot  26  MAR  98-01.  Because  this  would  indicate  a  high  bias 
to  the  data,  and  this  compound  was  not  detected  in  the  samples,  the  data  was  not  adversely  affected,  and 
no  further  action  was  required. 

Lead  Data  Review 

Sample  059550-0016-SA  was  analyzed  at  a  dilution  for  lead  by  Method  7421  due  to  the  concentration  of 
lead  in  the  sample.  The  reporting  limit  has  been  raised  relative  to  the  dilution  required. 

Methane  Data  Review 

The  RSK-175  analysis  for  methane  was  performed  by  Quanterra’ s  Austin  laboratory. 

Samples  059550-0001-SA,  -0004-SA,  -0005-SA,  -0017-SA  and  -0018-SA  were  analyzed  at  dilutions  for 
Methane  by  RSK-175  due  to  the  concentration  of  the  target  compound  in  the  samples.  The  reporting 
limits  have  been  raised  relative  to  the  dilutions  required. 
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Total  Petroleum  Hydrocarbons  Data  Review 

Analysis  for  total  petroleum  hydrocarbons  (TPH)  by  the  FL-PRO  method  was  performed  by  Quanterra’s 
Tampa  laboratory. 

Sample  059550-0009-SA  was  analyzed  at  a  dilution  for  TPH  due  to  the  concentration  of  the  target 
compound  in  the  samples.  The  reporting  limits  have  been  raised  accordingly.  As  a  result  of  the  dilutions 
required  the  surrogates  were  diluted  to  less  than  detectable  concentrations  in  this  sample. 

Method  504  Data  Review 

Analysis  for  1^-Dibromoethane  (EDB)  by  Method  504  was  performed  by  Quanterra’s  Tampa  laboratory. 

With  the  above  noted  exception,  standard  analytical  protocols  were  followed  in  the  analysis  of  the 
samples  and  no  problems  were  encountered  or  anomalies  observed.  All  laboratory  quality  control 
samples  analyzed  in  conjunction  with  the  samples  in  this  project  were  within  established  control  limits. 
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Footnotes  and  Data  Qualifiers 

The  data  sheets  contained  in  this  report  may  contain  a  variety  of  footnotes  and  data  qualifiers.  Some  footnotes  are 
used  with  specific  tests;  for  example,  footnotes  used  with  the  G C/FID  Petroleum  Hydrocarbon  methods  to  indicate 
(in  the  analyst’s  judgment)  the  product  that  appears  to  be  present  Finally,  there  are  a  number  of  general  qualifiers 
that  serve  to  identify  problems  and  pertinent  observations  made  during  sample  analysis  that  may  not  be  discussed  in 
the  Overview.  These  arc  described  below: 

B  Compound  is  also  detected  in  the  blank.  The  indicated  compound  was  detected  in  the  sample  as  well  as 
the  method  blank.  Please  note  that  the  B  flag  is  not  used  when  die  sample  result  is  ND  (Not  Detected). 

G  Reporting  limit  raised  due  to  the  matrix  of  the  sample.  Indicates  that  reporting  limits  were  raised  due  to 
the  presence  of  non-taiget  compounds  or  other  matrix  interferences.  The  sample  may  or  may  not  have  been  diluted. 
For  inorganic  methods,  the  footnote  applies  only  to  the  flagged  analyte.  For  organic  methods,  the  footnote 
pertains  to  all  analytes  determined  by  the  method. 

J  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration.  Most  commonly,  a  *T’  value 
indicates  that  the  reported  result  for  the  analyte  is  below  the  stated  reporting  limit  and  is  an  estimated 
value.  T  values  are  applied  to  organic  analytes  detected  above  the  MDL  but  below  the  reporting  limit 
and  for  inorganic  analytes  detected  above  the  IDL  but  below  the  reporting  limit.  Analytes  which  are  not 
detected  at  or  below  the  reporting  limit  are  reported  as  “ND”  and  do  not  have  “T*  flags.  Because  “P* 
values  may  represent  fabe  positive  concentrations,  care  should  be  used  when  interpreting  these  data.  If 
there  is  uncertainty  about  the  quantitation  of  an  analyte  such  as  due  to  metals  serial  dilution  failure,  this 
footnote  may  also  indicate  that  a  reported  result  is  an  estimated  concentration,  even  if  it  is  above  the 
reporting  limit. 

N  Spiked  sample  recovery  not  within  limits.  This  qualifler  is  applied  to  the  parent  sample  when 
MS/MSD  recoveries  are  not  within  acceptable  limits. 

r  This  footnote  is  analyst  defined.  The  data  sheets  will  list  “f”  footnotes  with  consecutive  numbers. 

The  electronic  data  deliverable  will  show  V’  data  qualifiers.  Please  see  datasheet  for  exact 
definition. 
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LIMs  Report  Key 


1  Section 

Description 

1  Cover  Letter 

Sienature  paae.  repon  naxraiive  as  applicable. 

.Sample  Description  Infonnation 

Sample  Analysis  Results  Sheets 

t  .igg  satire  results,  test  conqxments,  reporting 
limits,  dates  prepared  and  analyzed,  and  any  data 
onaliiiers.  l4ges  are  organized  bv  test 

QC  LOT  Assignment  Rqtort 

CiDSS'ieference  between  lab  IDs  and  ;qiplicable  QC 
batches  (DCS.  LCS.  BlanL  MS/SD.  DU) 

Duplicate  Control  Sanqtle  Report 

Percent  recovery  and  RPD  results,  with  acceptance 
limits,  ibr  the  laboratory  diqilicate  control  sanqrles 
for  each  test  are  tabulated  in  this  report  These  are 
measures  of  accuracy  and  precision  for  each  test 
Acceptance  limits  are  based  ^)on  laboratory 
historical  data. 

Laboratory  Control  San^)lc  Report 

Percent  recov  ery  results  for  a  single  Laboratory 
Control  Sample  (if  applicable)  are  tabulated  in  this 
report  with  Ae  applicable  acceptance  limits  for 
each  test. 

Matrix  Spike/Matrix  Spike  Duplicate  Report 

Percent  recovery  and  RPD  results  for  matrix- 
specific  QC  samples  and  acceptance  limits,  where 
applicable.  This  repon  can  be  used  to  assess  matrix 
effects  on  on  analvsis. 

Single  Control  Sample  Repon 

A  tabulation  of  the  suirogate  recoveiies  for  the 
blank  for  organic  analvses. 

Method  Blank  Report 

A  summar>'  of  the  results  of  the  analysis  of  the 
method  blank  for  each  test. 

List  of  Abbreviations  and  Terms 


1  Abbreviation 

Term 

Abbreviation 

Term 

DCS 

Duplicate  Control  Sample 

MSD 

Matrix  Spike  Duplicate 

DU 

Sample  Duplicate 

QC  Run 

EB 

Equipment  Blank 

LIMs  QC  Category 

FB 

Field  Blank 

OCLot 

DCS  Batch 

FD 

Field  Duplicate 

ND 

Not  Deteaed  at  or  above  the 
reporting  limit  expressed 

IDL 

Instrument  Detection  Limit 
(Metals) 

QC  Matnx 

Matrix  of  the  laboiatoiy 
control  sample(s) 

1 

L^ratorv  Control  Sample 

RL 

Renoning  Limit 

1  MB 

Method  Blank 

oc 

Quality  Control 

MDL 

Method  Detection  Limit 

SA 

Sample 

MS 

Matrix  Spike 

SD 

Spike  Duplicate 

RPD 

Relative  Percent  Difference 

TB  1 

Trip  Blank 

ppm  (pan-per- 
million) 

mg/L  or  mg/kg  (usually) 

ppb  (pan-per- 
billion) 

ug/L  or  ug/kg  (usually) 

DUAL 

(>ialifier  flag 

DIL  1 

Dilution  Factor 

N:WC»DW*KErJ)OC 
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SAMPLE  DESCRIPTION  INFORMATION 
for 

Parsons  Engineering  Science 


Lab  ID  Client  ID 


Matrix 


Sampled  Received 
Date  Time  Date 


059550-0001-SA  FT-16, 
059550- 0002 -SA  FT-16, 
059550 -0002 -MS  F-16. 
059550- 0002 -SD  FT-16. 
059550- 0003 -SA  FT-16. 
059550- 0004 -SA  FT-16. 
059550- 0005 -SA  FT-16, 
059550- 0006 -SA  SOBO-1 
059550- 0007 -SA  SOBO-1 
059550 -0007 -MS  SOBO-1 
059550- 0007 -SD  SOBO-1 
059550-0008-SA  SOBO-2 
059550- 0009 -SA  SOBO-3 
059550- 0010 -SA  SOBO-5 
059550-0011-SA  SOBO-4 
059550- 0012 -SA  SOBO-4 
059550- 0013 -SA  SOBO-A 
059550- 0014 -SA  SOBO-6 
059550- 0015 -SA  SOBO-6 
059550- 0016 -SA  SED-1 
059550- 0017 -SA  FT-16. 
059550- 0018 -SA  FT-16, 


MP-4  (0.00.0.00) 
MW-3  (0.00.0.00) 
MW-3  (0.00.0.00) 
MW-3  (0.00,0.00) 
MW-7  (0.00.0.00) 
SB-1  (0.00.0.00) 
SB-3  (0.00.0.00) 
(3.00.4.00) 
(4.00.6.00) 
(4.00.6.00) 
(4.00.6.00) 
(3.00.4.00) 
(4.00.5.50) 
(2.00.3.00) 
(4.00.5.50) 
(7.00.8.00) 
(7.00.8.00) 
(2.00,3.50) 
(6.00.7.00) 

:o. 00. 0.00) 

MW-4  (0.00.0.00) 
MW-20  (0.00,0.00) 


GRND-H20 

20 

MAR 

GRND-H20 

20 

MAR 

GRND-H20 

20 

MAR 

GRND-H20 

20 

MAR 

GRND-H20 

20 

MAR 

GRND'H20 

20 

MAR 

GRND-H20 

20 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

17 

MAR 

SOIL 

18 

MAR 

SOIL 

18 

MAR 

SOIL 

19 

MAR 

GRND-H20 

20 

MAR 

GRND-H20 

20 

MAR 

98  09:00  21  MAR  98 
98  13:30  21  MAR  98 
98  13:30  21  MAR  98 
98  13:30  21  MAR  98 
98  15:00  21  MAR  98 
98  16:00  21  MAR  98 
98  17:00  21  MAR  98 
98  08:35  21  MAR  98 
98  08:50  21  MAR  98 
98  08:50  21  MAR  98 
98  08:50  21  MAR  98 
98  09:45  21  MAR  98 
98  10:40  21  MAR  98 
98  13:40  21  MAR  98 
98  14:45  21  MAR  98 
98  14:50  21  MAR  98 
98  15:00  21  MAR  98 
98  06:30  21  MAR  98 
98  06:45  21  MAR  98 
98  08:00  21  MAR  98 
98  09:45  21  MAR  98 
98  18:00  21  MAR  98 


ANALYTICAL  TEST  REQUESTS 
for 

Parsons  Engineering  Science 


Lab  ID 
059550 


0001  . 
0018 


0009  - 


0002  - 
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Group 

Code  Analysis  Description 


0017. 


0005 


0015  B 


Custom 

Test? 


Method  EPA-9  RSK-175  by  GC/FID 
AFCEE 

Nitrate.  Ion  Chromatography 
Prep  •  Total  Metals.  Furnace  AA 
AFCEE 

Lead.  Furnace  AA  (Totals) 

AFCEE 


Y 
N 
N 
N 
N 
N 

Y 

""Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 
GC  Prep  For  Waters  (J 

AFCEE  ,  ^  ,  Y 

Aromatic  VOAs  by  Method  8020A  (Second  Column)  Y 

AFCEE  ^ 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 

AFCEE  ^ 

Prep  •  Polynuclear  Aromatic  Hydrocarbons  -  HPLCN 

AFCEE  ^ 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (confirNat 


Method  FL-PRO  -  TPH  (C8-C40) 
Prep  ■  TPH  (C8-C40) 

Method  504  -  EDB 
Prep-1.2-Dibromoethane  (EDB) 


N 

N 

N 

N 


N 

Y 

Y 
N 

Y 

Y 
N 


Percent  Water 
AFCEE 

Aromatic  Volatile  Organics  with  MTBE 
GC  Prep  For  Soils 
AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 

Prep  •  Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 
AFCEE  Y 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (ConfirYat 
AFCEE  Y 

Aromatic  Volatile  Organics  (2nd  Column)  Y 

Method  FL-PRO  •  TPH  (C8-C40)  N 

Prep  -  TPH  (C8-C40)  -  FL-PRO  N 


Method  EPA-9  RSK-175  4>y  GC/FID 
AFCEE 

Nitrate.  Ion  Chromatography 
GC  Prep  For  Waters 
AFCEE 


Y 
N 
N 
N 

Y 


Aromatic  VOAs  by  Method  8020A  (Second  Column)  Y 
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ANALYTICAL  TEST  REQUESTS 
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Page  2  of  2 


Lab  ID;  Group 

059550  Code  Analysis  Description 


Custom 

Test? 


0006  -  0008  D 


0016  E 


AFCEE 

Aromatic  VOAs  by 


Method  8020A  with  MTBE  &  TMBs 


Y 

Y 


Total  Organic  Carbon  (TOC) 
Prep  -  Total  Organic  Carbon 
Total  Organic  Carbon  (TOC) 
Total  Organic  Carbon  (TOC) 
Total  Organic  Carbon  (TOC) 
Percent  Water 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  (ConfirYat 

AFCEE  ^ 

Prep  -  Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 

Lead.  Furnace  AA  N 

Prep  •  Total  Metals.  Furnace  AA  N 

Percent  Water  N 

AFCEE  ^ 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 
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AFCEE^Aroniatic  VOAs  by  Method  8020A  with  MTBE  &  T»ffis 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
FT-16.  MP-4  (0.00.0.00) 
059550-0001-SA 
GRND-H20 
21  MAR  98 
GCPID-H 


Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert -Butyl  methyl  ether 

Surrogate 

a . a . a -Tri f 1 uorotol uene 
FI uorobenzene 


Sampled:  20  MAR  98 
Prepared:  24  MAR  98 
Dilution:  2.0 


fSUlt 

Qualifier 

RL 

MDL 

71 

M 

4.0 

0.11 

1.1 

JM 

4.0 

0.30 

44 

M 

4.0 

0.11 

17 

M 

4.0 

0.30 

ND 

10 

0.020 

Received:  21  MAR  98 
Analyzed:  25  MAR  98 


Units 


ug/L 

ug/L 

ug/L 

ug/L 

ug/L 


Recovery 

98 

95 


X 

X 


Acceptable  Range 

44  -  165 
44  •  165 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 
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AFCEE'^Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert -Butyl  methyl  ether 

Surrogate 

a , a , a -Tri f 1 uorotol uene 
FI uorobenzene 


Sampled:  20  MAR  98 
Prepared:  24  MAR  98 
Dilution:  2.0 

Result  Qualifier  RL 

73  d  4.0 

1.2  Jd  4.0 

44  d  4.0 

18  d  4.0 

ND  10 

Recovery 

104  X 

96  X 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


MDL  Units 

0.11  ug/L 

0.30  ug/L 

0.11  ug/L 

0.30  ug/L 

0.020  ug/L 

Acceptable  Range 

44  -  165 
44  ■  165 


Parsons  Engineering  Science 
FT-16.  MP-4  (0.00.0.00) 
059550- 0001 -SA 
GRND-H20 
21  MAR  98 
GCPID-H 


d  =  See  Preferred  Result  on  Other  Column  ^  a.. 

J  •=  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 
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AFCEE*Aroniatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
FT-16,  MW'3  (0.00.0.00) 

059550-0002-SA 

6RND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  24  MAR  98 

GCPID-H  Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


Parameter 

Benzene 
Tol uene 
Ethylbenzene 
Xylenes  (total) 
tert -Butyl  methyl  ether 


•suit  Qualifier 

RL 

MDL 

Units 

ND 

2.0 

0.055 

ug/L 

ND 

2.0 

0.065 

ug/L 

ND 

2.0 

0.053 

ug/L 

ND 

2.0 

0.32 

ug/L 

ND 

5.0 

0.061 

ug/L 

Surrogate 


Recovery  Acceptable  Range 


a . a . a -Tri f 1 uorotol uene 
FI uorobenzene 


99  t  44  -  165 

94  X  44  -  165 


ND  =  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 
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AFCEE^Aromatic  VOAs  by  Method  8020A  with  KTBE  &  TMBs 
Method  8020A 


Client  Name: 
Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parsons  Engineering  Science 

FT-16.  MW-7  (0.00.0.00) 

059550- 0003 -SA 

6RND-H20  Sampled:  20  MAR  g 

21  MAR  98  Prepared:  24  MAR  98 

GCPID-H  Dilution:  1.0 

Received; 

Analyzed: 

21  MAR 
25  MAR 

Parameter 

Result  Qualifier  RL 

MDL 

Units 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 
tert- Butyl  methyl  ether 

ND  2.0 

ND  2.0 

ND  2.0 

ND  2.0 

ND  5.0 

0.055 

0.065 

0.053 

0.32 

0.061 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Surrogate 

Recovery 

Acceptable  Range 

a.a.a-Trifluorotoluene 

Fluorobenzene 

99  X 

95  » 

44  •  165 

44  -  165 

ND  =  Not  Detected 
Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 
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AFCEE^Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
FT-16.  SB-1  (0.00.0.00) 

059550-0004-SA 

GRND-H20  Saii?)led:  20  MAR  98 

21  MAR  98  Prepared:  24  MAR  98 

GCPID-H  DilGtion:  1.0 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert -Butyl  methyl  ether 

Surrogate 

a , a , a -Tr i f 1 uorotol uene 
Fluorobenzene 


Result 

ND 

ND 

3.6 

11 

ND 


Qualifier 

RL 

MDL 

Units 

2.0 

0.055 

ug/L 

2.0 

0.065 

ug/L 

d 

2.0 

0.053 

ug/L 

M 

2.0 

0.32 

ug/L 

5.0 

0.061 

ug/L 

Recovery 

101 

94 


X 

X 


Acceptable  Range 

44  -  165 
44  -  165 


d  =  See  Preferred  Result  on  Other  Column 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 
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AFCEE^Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert -Butyl  methyl  ether 

Surrogate 

a . a , a -Tri f 1 uorotol uene 
FI uorobenzene 


Sampled:  20  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 


Result  Qualifier  RL 

ND  2.0 

ND  2.0 

3.5  M  2.0 

12  d  2.0 

ND  5.0 

Recovery 

101  X 

94  X 


Received: 

21  MAR  98 

Analyzed: 

25  MAR  98 

MDL 

Units 

0.056 

ug/L 

0.15 

ug/L 

0.054 

ug/L 

0.15 

ug/L 

0.010 

ug/L 

Acceptable  Range 

44  -  165 
44  •  165 


Parsons  Engineering  Science 
FT-16.  SB-1  (0.00.0.00) 
059550- 0004 -SA 
GRND-H20 
21  MAR  98 
6CPID-H 


d  =  See  Preferred  Result  on  Other  Column 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 
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Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a . a . a -Tri f 1 uorotol uene 
Fluorobenzene 


Sampled:  20  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 

Result  Qualifier  RL 


8.3  M  2.0 

ND  M  2.0 

29  M  2.0 

ND  M  2.0 

ND  5.0 

Recovery 

99  X 

97  X 


Received: 

21  MAR  98 

Analyzed: 

25  MAR  98 

MOL 

Units 

0.055 

ug/L 

0.065 

ug/L 

0.053 

ug/L 

0.32 

ug/L 

0.061 

ug/L 

Acceptable  Range 

44  -  165 
44  •  165 


AFCEE^Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 

Parsons  Engineering  Science 
F-16.  SB-3  (0.00.0.00) 

059550- 0005 -SA 
GRND-H20 
21  MAR  98 
GCPID-H 


M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


A  16 

^uanierra 


Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
FT-16.  SB-3  (0.00.0.00) 

059550- 0005 -SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  24  MAR  98 

GCPID-H  Dilution:  1.0 


Result  Qualifier 


Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert- Butyl  methyl  ether 

Surrogate 

a.a.a-Trifluorotoluene 

Fluorobenzene 


Recovery 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


RL 

MDL 

Units 

2.0 

0.056 

ug/L 

2.0 

0.15 

ug/L 

2.0 

0.054 

ug/L 

2.0 

0.15 

ug/L 

5.0 

0.010 

ug/L 

Acceptable  Range 

44  -  165 
44  -  165 


d  *=  See  Preferred  Result  on  Other  Column 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


^uanteira 

Environmental 

Services 

AFCEE^Aromatic  Volatile  Organics  with  MTBE 
Method  8020A 


Client  Name: 
Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parsons  Engineering  Science 

SOBO-3  (4.00.5.50) 

059550- 0009 -SA 

SOIL  Sampled:  17  MAR  98 

21  MAR  98  Prepared:  23  MAR  98 

GCPID-H  Dilution:  1.0 

Received: 

Analyzed: 

21  MAR  98 
23  MAR  98 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

Methyl -tert- butyl  ether 

ND 

ND 

ND 

ND 

ND 

0.0059 

0.0059 

0.0023 

0.0059 

0.0059 

0.00059 

0.0014 

0.00059 

0.0018 

0.0018 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Surrogate 

Recovery 

Acceptable  Range 

a . a , a -Tri f 1 uorotol uene 
Fluorobenzene 

104 

96 

X 

X 

34  -  175 

34  -  175 

Percent  moisture  is  14. 8X.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley  Approved  By:  Barbara  Sullivan 


_  A  Ifi 

^uanterra 


Environmental 

Services 


AFCEE'Aromatic  Volatile  Organics  with  KTBE 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
SOBO-5  (2.00.3.00) 

059550- 0010 -SA 
SOIL 

21  MAR  98 
6CPID-H 


Sampled:  17  MAR  98 
Prepared:  23  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  23  MAR  98 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl • tert - butyl  ether 

Surrogate 

a.a.a-Trifluorotoluene 

Fluorobenzene 


(Suit 

Qualifier 

RL 

MDL  Units 

ND 

0.0059 

0.00059  mg/kg 

ND 

0.0059 

0.0014  ing/kg 

ND 

0.0023 

0.00059  mg/kg 

ND 

0.0059 

0.0018  mg/kg 

ND 

0.0059 

0.0018  mg/kg 

Recovery 

Acceptable  Range 

105 

X 

34  -  175 

100 

X 

34  -  175 

Percent  moisture  is  14.8)t.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley  Approved  By:  Barbara  Sullivan 


A  19 

4^u3ntBrra 

EnvironmentaJ 

Services 


AFCEE^Aromatic  Volatile  Organics  with  MTBE 
Method  8020A 


Client  Name 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SOBO-4  (4.00.5.50) 


059550-0011-SA 

SOIL 

21  MAR  98 
GCPID-H 


Sampled:  17  MAR  98 
Prepared:  23  MAR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


Received:  21  MAR  98 
Analyzed:  23  MAR  98 

MDL  Units 


Benzene 
To! uene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert-butyl  ether 


ND 

ND 

ND 

ND 

ND 


0.0059  0.00059  mg/kg 
0.0059  0.0014  mg/ kg 
0.0024  0.00059  mg/kg 
0.0059  0.0018  mg/kg 
0.0059  0.0018  mg/kg 


Surrogate 


Recovery  Acceptable  Range 


a . a . a -Tri f 1 uorotol uene 
FI uorobenzene 


105  X 

101  X 


34  -  175 
34  -  175 


Percent  moisture  is  15. 4)^.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley  Approved  By:  Barbara  Sullivan 


A  20 

%^uanterra 

Environmental 

Services 


AFCEE^Aromatic  Volatile  Organics  with  MTBE 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering 
SOBO-4  (7.00,8.00) 
059550- 0012 -SA 
SOIL 

21  MAR  98 
6CPID-H 


Science 


Sampled:  17  MAR  98 
Prepared:  23  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  23  MAR  98 


Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 

Surrogate 

a , a , a -Tri f 1 uorotol uene 
Fluorobenzene 


(Suit 

Qualifier 

RL 

MDL  Units 

ND 

0.0062 

0.00062  mg/kg 

ND 

0.0062 

0.0015  mg/kg 

ND 

0.0025 

0.00062  mg/kg 

ND 

0.0062 

0.0019  mg/kg 

ND 

0.0062 

0.0019  mg/kg 

Recovery 

Acceptable  Range 

104 

X 

34  -  175 

98 

X 

34  •  175 

Percent  moisture  is  19.2X.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley  Approved  By:  Barbara  Sullivan 


A  21 

^uanterra 


Environmental 
Services 


AFCEE^Aromatic  Volatile  Organics  with  MTBE 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authori2ed: 
Instrument: 

Parameter 


Parsons  Engineering  Science 
SOBO-A  (7.00.8.00) 

059550- 0013 -SA 
SOIL 


21  MAR  98 
GCPID-H 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert -butyl  ether 

Surrogate 

a .  a , a -Tri f 1 uorotol uene 
FI uorobenzene 


Sampled:  17  MAR  98 
Prepared;  23  MAR  98 
Dilution;  1.0 

Result  Qualifier 


ND 

0.0011  JM 
ND 
ND 


Recovery 

104 

99 


Received;  21  MAR  98 
Analyzed:  23  MAR  98 


RL 

MOL 

Units 

0.0063 

0.00063 

mg/kg 

0.0063 

0.0015 

mg/kg 

0.0025 

0.00063 

mg/kg 

0.0063 

0.0019 

mg/kg 

0.0063 

0.0019 

mg/kg 

X 

X 


Acceptable  Range 

34  -  175 
34  -  175 


Percent  moisture  is  20. 6S:.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


EnvironmenuJ 

Services 


AFCEE 

Aromatic  Volatile  Organics  (2nd  Column) 
Method  8020A  •  Second  Column 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 


Sampled:  17  MAR  98 
Prepared:  23  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 

ND 

0.0014  Jd 
ND 
ND 


Parsons  Engineering  Science 
SOBO-A  (7.00,8.00) 
059550-0013-SA 
SOIL 

21  MAR  98 
6CPID-H 


Received: 

21  MAR  98 

Analyzed: 

23  MAR  98 

RL 

MOL 

Units 

0.0063 

0.00032 

mg/kg 

0.0063 

0.00057 

mg/kg 

0.0025 

0.00035 

mg/kg 

0.0063 

0.00094 

mg/kg 

0.0063 

0.0019 

mg/kg 

Surrogate 


Recovery  Acceptable  Range 


a.a.a-Trifluorotoluene 
FI uorobenzene 


105  X  34  -  175 

99  X  34  •  175 


Percent  moisture  is  20.6X.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


A  23 

^^uaMerra 


EtivironmentAl 

Services 


AFCEE^Aromatic  Volatile  Organics  with  MTBE 
Method  8020A 


Parsons  Engineering  Science 
SOBO-6  (2.00.3.50) 

059550- 0014 -SA 
SOIL 

21  MAR  98 
GCPID-H 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  23  MAR  98 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 

Surrogate 

a . a . a -Tr i f 1 uorotol uene 
Fluorobenzene 


isult 

Qualifier 

RL 

MOL  Units 

ND 

0.0059 

0,00059  mg/kg 

ND 

0.0059 

0.0014  mg/kg 

ND 

0.0023 

0.00059  mg/kg 

ND 

0.0059 

0.0018  mg/kg 

ND 

0.0059 

0.0018  mg/kg 

Recovery 

Acceptable  Range 

103 

X 

34  -  175 

102 

X 

34  •  175 

Percent  moisture  is  14.7)!:.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Shawn  Hadley  Approved  By:  Barbara  Sullivan 


A  24 

^uanterra 


EnvironmentBl 
Services 


AFCEE^Aromatic  Volatile  Organics  with  MTBE 
Method  8020A 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Tol uene 
Ethylbenzene 
Xylenes  (total) 

Methyl -tert- butyl  ether 

Surrogate 

a.a.a-Trifluorotoluene 

Fluorobenzene 


Sampled:  18  MAR  98 
Prepared:  23  MAR  98 
Dilution:  1.0 

Result  Qualifier 

0.00060  JM 
0.00097  JM 
0.037  M 
0.25  M 
ND 

Recovery 

104 

106 


Parsons  Engineering  Science 
SOBO-6  (6.00.7.00) 

059550- 0015 -SA 
SOIL 

21  MAR  98 
6CPID-H 


Received: 

21  MAR 

Analyzed: 

23  MAR 

RL 

MDL 

Units 

0.0060 

0.00060 

mg/kg 

0.0060 

0.0015 

mg/kg 

0.0024 

0.00060 

mg/kg 

0.0060 

0.0018 

mg/kg 

0.0060 

0.0018 

mg/kg 

Acceptable  Range 

X  34-175 

X  34-175 


98 

98 


Percent  moisture  is  17.3X.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


A  25 

%^uattterra 

Enyironment^l 

Services 

AFCEE 

Aromatic  Volatile  Organics  (2nd  Column) 

Method  8020A  -  Second  Column 


Client  Name; 
Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parsons  Engineering  Science 

SOBO-6  (6.00.7.00) 

059550-0015-SA 

SOIL  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  23  MAR  98 

GCPID-H  Dilution:  1.0 

Received: 

Analyzed: 

21  MAR  98 
23  MAR  98 

Parameter 

Result  Qualifier 

RL 

MDL 

Units 

Benzene 

To! uene 

Ethylbenzene 

Xylenes  (total) 

Methyl  - tert - butyl  ether 

0.00072  Jd 

0.00097  Jd 

0.037  d 

0.26  d 

ND 

0.0060 

0.0060 

0.0024 

0.0060 

0.0060 

0.00030 

0.00054 

0.00034 

0.00091 

0.0018 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Surrogate 

Recovery 

Acceptable  Range 

a . a , a -Tri f 1 uorotol uene 

FI uorobenzene 

120 

104 

X 

X 

34  •  175 

34  -  175 

Percent  moisture  is  17.31:.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


Environmental 

Services 


AFCEE^Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
FT-16.  MW-4  (0.00,0.00) 


059550- 0017 -SA 
GRND-H20 
21  MAR  98 
GCPID-H 


Sampled:  20  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


Parameter 

Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert- Butyl  methyl  ether 


Result 

ND 

ND 

0.18 

0.16 

ND 


Qualifier 

RL 

MDL 

Units 

2.0 

0.056 

ug/L 

2.0 

0.15 

ug/L 

JM 

2.0 

0.054 

ug/L 

JM 

2.0 

0.15 

ug/L 

5.0 

0.010 

ug/L 

Surrogate 


Recovery  Acceptable  Range 


a , a . a -Tri fl uorotol uene 
FI uorobenzene 


100  X  44  •  165 

98  X  44  •  165 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


A  27 

^uanterra 

EnvironmentBl 

Services 


AFCEE^Aroinatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 


Client  Name; 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument; 

Parameter 

Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a , a . a -Tri fl uorotol uene 
Fluorobenzene 


Sampled:  20  MAR  98 
Prepared:  24  MAR  98 
Dilution:  1.0 

Result  Qualifier  RL 

2.0 
2.0 

Jd  2.0 

Jd  2.0 

5.0 

Recovery 

100  % 

98  X 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


MDL  Units 

0.056 

ug/L 

0.15 

ug/L 

0.054 

ug/L 

0.15 

ug/L 

0.010 

ug/L 

Acceptable  Range 

44  -  165 
44  -  165 

Parsons  Engineering  Science 
FT-16.  MW-4  (0.00.0.00) 
059550- 0017 -SA 
GRND-H20 
21  MAR  98 
6CPID-H 


ND 

ND 

0.19 

0.30 

ND 


d  =  See  Preferred  Result  on  Other  Column  .  ^  .  j.  *• 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


EnvironmentuI 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 


AFCEE'Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
Method  8020A 

Parsons  Engineering  Science 
FT-16.  MW-20  (0.00.0.00) 

059550- 0018- SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  24  MAR  98 

GCPID-H  Dilution:  1.0 


Benzene 
Tol uene 
Ethylbenzene 
Xylenes  (total) 
tert- Butyl  methyl  ether 

Surrogate 

a . a , a -Tri f 1 uorotol uene 
Fluorobenzene 


Result  Qualifier 


ND 

ND 

0.17 

ND 

ND 


JM 


Recovery 

100 

93 


Received: 

21  MAR 

Analyzed: 

25  MAR 

RL 

MDL 

Units 

2.0 

0.056 

ug/L 

2.0 

0.15 

ug/L 

2.0 

0.054 

ug/L 

2.0 

0.15 

ug/L 

5.0 

0.010 

ug/L 

Acceptable  Range 

* 

44  -  165 

X 

44  •  165 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


Environmental 

Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Benzene 
Tol uene 
Ethylbenzene 
Xylenes  (total) 
tert -Butyl  methyl  ether 

Surrogate 

a , a , a -Tri f 1 uorotol uene 
Fluorobenzene 


Sampled:  20  MAR  9B 
Prepared:  24  MAR  98 


Dilution:  1.0 

Result  Qualifier  RL 

ND  2.0 

ND  2.0 

0.20  Jd  2.0 

ND  2.0 

ND  5.0 

Recovery 

100  * 

94  X 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


MDL  Units 

0.056  ug/L 
0.15  ug/L 
0.054  ug/L 
0.15  ug/L 
0.010  ug/L 

Acceptable  Range 

44  -  165 
44  •  165 


AFCEE'^Aromatic  VOAs  by  Method  8020A  (Second  Column) 
Method  8020A 

Parsons  Engineering  Science 
FT-16.  MW-20  (0.00.0.00) 

059550-0018-SA 
GRND-H20 
21  MAR  98 
GCPID-H 


d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
ND  =  Not  Detected 


Reported  By:  Shawn  Hadley 


Approved  By:  Barbara  Sullivan 


QC  LOT  ASSIGNMENT  REPORT 
Organics  by  Chromatography 

Laboratory 

Sample  Number 

QC  Matrix 

059550- 0001 -SA 

AQUEOUS 

059550-0001-SA 

AQUEOUS 

059550- 0002 -SA 

AQUEOUS 

059550-0002-MS 

AQUEOUS 

059550- 0002 -SD 

AQUEOUS 

059550-0003-SA 

AQUEOUS 

059550-0004-SA 

AQUEOUS 

059550-0004-SA 

AQUEOUS 

059550-0005-SA 

AQUEOUS 

059550-0005-SA 

AQUEOUS 

059550-0009-SA 

SOIL 

059550-0010-SA 

SOIL 

059550-0011-SA 

SOIL 

059550- 0012 -SA 

SOIL 

059550-0013-SA 

SOIL 

059550-0013-SA 

SOIL 

059550-0014-SA 

SOIL 

059550-0015-SA 

SOIL 

059550-0015-SA 

SOIL 

059550-0017-SA 

AQUEOUS 

059550- 0017 -SA 

AQUEOUS 

059550- 0018 -SA 

AQUEOUS 

059550-0018-SA 

AQUEOUS 

A  30 

^uanterra 

Environmental 

Services 


QC  Lot 

Number 

QC  Run  Number 

QC  Category 

(DCS) 

(SCS/BLANK) 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020- PR -LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-PR-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-PR-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-PR-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-PR-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-AF-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-PR-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-PR-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-AF-LS 

23 

MAR 

98-H 

23 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

8020-PAR-A 

25 

MAR 

98-H 

25 

MAR 

98-H 

^^uanieira 

Environmental 

Services 


LABORATORY  CONTROL  SAMPLE  REPORT 
Organics  by  Chromatography 
Project:  059550 


Category:  8020-PAR-A 
Matrix:  AQUEOUS 

QC  Run:  25  MAR  98-H 
Concentration  Units: 


Method  8020A  •  AFCEE  Aromatic  Volatile  Organics  with  MTBE 

Date  Analyzed:  25  MAR  98 


ug/L 


Concentration  Accuracy(t) 


Analyte 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1. 3 - Di chlorobenzene 
1. 2 -Di chlorobenzene 

1. 4 - Di chlorobenzene 
tert- Butyl  methyl  ether 


Surrogates 

a . a , a -Tri f 1 uorotol uene 
FI uorobenzene 


Spiked 

Measured 

LCS 

Limits 

20.0 

21.2 

106 

75-125 

20.0 

20.6 

103 

70-125 

20.0 

20.4 

102 

75-129 

20.0 

20.3 

102 

71-129 

60.0 

61.7 

103 

71-133 

20.0 

20.7 

104 

70-131 

20.0 

20.7 

104 

61-134 

20.0 

20.9 

104 

75-126 

20.0 

22.3 

112 

65-138 

Concentration 

Accuracy!*) 

Spiked 

Measured 

LCS 

Limits 

30.0 

29.8 

99 

44-165 

30.0 

28.2 

94 

44-165 

Category:  8020- PR -LS  Aromatic  Volatile  Organics  (AFCEE -Low  Level)  with  MTBE 
Matrix:"^  SOIL  Date  Analyzed:  23  MAR  98 


Uu  rinrv  ^u-ii 

Concentration  Units:  mg/kg 

Concentration 

Accuracy!*) 

Analyte 

Spi ked 

Measured 

LCS 

Limits 

Benzene 

0.0500 

0.0559 

112 

66-135 

Toluene 

0.0500 

0.0517 

103 

60-135 

Chlorobenzene 

0.0500 

0.0525 

105 

66-139 

Ethylbenzene 

0.0500 

0.0523 

105 

61-139 

Xylenes  (total) 

0.150 

0.157 

105 

61-143 

1 , 3 - Di chi orobenzene 

0.0500 

0.0521 

104 

60-141 

1. 4 -Di chlorobenzene 

0.0500 

0.0531 

106 

66-136 

1.2 -Diehl orobenzene 

0.0500 

0.0509 

102 

51-144 

Methyl -tert -butyl  ether 

0.0500 

0.0589 

118 

25-175 

Concentration 

Accuracy!*) 

Surrogates 

Spiked 

Measured 

LCS 

Limits 

a . a , a -Tr i f 1 uorotol uene 

0.0750 

0.0783 

104 

34-175 

FI uorobenzene 

0.0750 

0.0723 

96 

34-175 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Environmenta] 

Services 


SINGLE  CONTROL  SAMPLE  REPORT 
Organics  by  Chromatography 


Analyte 

Concentration 

Spiked  Measured 

Accuracy(t) 
SCS  Limits 

Category:  8020 -PAR -A 

Matrix:  AQUEOUS 

QC  Lot:  25  MAR  98-H  QC  Run: 
Concentration  Units:  ug/L 

25  MAR  98-H 

a , a , a -Tri f 1 uorotol uene 

FI uorobenzene 

30.0 

30.0 

29.8 

27.9 

99  44-165 

93  44-165 

Category:  8020- PR- LS 

QC^Lot:  23^MAR  98-H  QC  Run:  23  MAR  98-H 
Concentration  Units:  mg/kg 


a , a , a -Tri f 1 uorotol uene 
FI uorobenzene 


0.0750 

0.0750 


0.0788 

0.0728 


105  34-175 

97  34-175 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


A  33 

^uanterra 


Environmental 

Services 


METHOD  BLANK  REPORT 
Organics  by  Chromatography 
Project:  059550 


Test:  8020 -PAR- MOL -AP  AFCEE  Aromatic 

Matrix:  AQUEOUS 

QC  Lot:  25  MAR  98-H  QC  Run:  25  MAR  98-H 


Analyte 


AFCEE  Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs 
in:  25  MAR  98-H  Date  Analyzed:  25  MAR  98 


Benzene 

Toluene 

Ethylbenzene 

Xylenes  (total) 

tert- Butyl  methyl  ether 


Result 

Units 

RL 

MDL 

ND 

ug/L 

2.0 

0.056 

ND 

ug/L 

2.0 

0.15 

ND 

ug/L 

2.0 

0.054 

ND 

ug/L 

2.0 

0.15 

ND 

ug/L 

5.0 

0.010 

Test:  8020-PAR-MDL-2-AP  AFCEE  Aromatic  VOAs  by  Method  8020A  (Second  Column) 

QC^Lot:  25^^^98-H  QC  Run:  25  MAR  98-H  Date  Analyzed:  25  MAR  98 

Analyte  Result  Units  RL 

Benzene  ND  U9/L  2.0 

Toluene  ND  ug/L  2.0 

Ethylbenzene  ND  ug/L  2.0 

Xylenes  (total)  ND  ug/L  2.0 

tert -Butyl  methyl  ether  ND  ug/L  5.0 


Test:  8020-PAR-MDL-L-S  AFCEE  Aromatic 

Matrix:  SOIL 

QC  Lot:  23  MAR  98-H  QC  Run:  23  MAR  98-H 


Anal yte 


AFCEE  Aromatic  Volatile  Organics  with  MTBE 
in:  23  MAR  98-H  Date  Analyzed:  23  MAR  98 


Benzene 
Toluene 
Ethylbenzene 
Xylenes  (total) 

Methyl • tert - butyl  ether 


Result 

Units 

RL 

MDL 

ND 

mg/kg 

0.0050 

0.00050 

ND 

mg/kg 

0.0050 

0.0012 

ND 

mg/ kg 

0.0020 

0.00050 

ND 

mg/ kg 

0.0050 

0.0015 

ND 

mg/kg 

0.0050 

0.0015 

ND  =  Not  Detected 


A  34 

^uanterra 

Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Organics  by  Chromatography 
Project:  059550 


Category: 

Matrix: 

Sample: 

MS  Run: 
Units: 


8020-PAR-A  Method  8020A  -  AFCEE  Aromatic 

AQUEOUS 

059550-0002 

25  MAR  98-H 

ug/L 


Volatile  Organics  with  MTBE 


Sample 

Analyte  Result 


Concentration 

Amount 

MS  MSD  Spiked 

Result  Result  MS  MSD 


X  Recov.  RPD 

Recovery  Accep.  RPD  Accept 
MS  MSD  Limits  MS -MSD  Limits 


Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1. 3 - Di chlorobenzene 
1. 2 -Di chlorobenzene 

1. 4 - Di chlorobenzene 
tert- Butyl  methyl 

ether 

1.2.3- 

trimethyl  benzene 
1.3.5- 

Trimethyl  benzene 

1.2.4- 

Trimethyl  benzene 
Surrogates 

a .  a , a -Tri f 1 uorotol uene 
Fluorobenzene 


ND 

21.8 

21.7 

20.0 

ND 

21.2 

21.2 

20.0 

ND 

21.1 

21.0 

20.0 

ND 

20.6 

20.4 

20.0 

ND 

63.5 

62.9 

60.0 

ND 

21.4 

21.2 

20.0 

ND 

21.5 

21.4 

20.0 

ND 

21.4 

21.9 

20.0 

ND 

22.8 

23.7 

20.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SiRecovery 

Rec. 

98.8 

100 

99.2 

93.7 

94.8 

96.1 

20.0 

109 

108 

75-125 

0.4 

20 

20.0 

106 

106 

70-125 

0.0 

20 

20.0 

106 

105 

75-129 

0.4 

20 

20.0 

103 

102 

71-129 

0.9 

20 

60.0 

106 

105 

71-133 

0.9 

20 

20.0 

107 

106 

70-131 

0.9 

20 

20.0 

108 

107 

61-134 

0.4 

20 

20.0 

107 

110 

75-126 

2.3 

20 

20.0 

114 

118 

65-138 

3.9 

20 

20.0 

NC 

NC 

70-130 

NC 

20 

20.0 

NC 

NC 

70-130 

NC 

20 

20.0 

NC 

NC 

70-130 

NC 

20 

Accept 

.  Limits 

44-165 

44-165 


NA  =  Not  Applicable 

NC  =  Not  Calculated,  calculation  not  applioble. 

ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


£nnn>nroenfa/ 

Services 


..atrix  spike/matrix  spike  duplicate  qc  report 

Organics  by  Chromatography 
Project;  059550  (cont.) 


Category;  8020-PR-LS  Aromatic  Volatile  Organics  (AFCEE-Low  Level)  with  MTBE 

Matrix;  SOIL 
Sample;  059549-0004 
MS  Run;  23  MAR  98-H 

Units  mg/kg  Units  Qualifier;  Dry  weight 


Analyte 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

1 . 3 -  Di chi orobenzene 

1 . 4 -  Di chi orobenzene 
1 . 2 - Di chi orobenzene 
Methyl -tert- butyl 

ether 

Surrogates 


Concentration 

Amount 

X 

Recov. 

RPD 

Sample 

Result 

MS 

MSD 

Spiked  Recovery  Accep.  RPD  Accept 

Result 

Result 

MS  MSD  MS  MSD  Limits  MS -MSD  Limits 

ND 

0.0573 

0.0603 

0.05000.0500 

115 

121 

66-135 

5.1 

30 

ND 

0.0517 

0.0537 

0.05000.0500 

103 

107 

60-135 

3.8 

30 

ND 

0.0517 

0.0535 

0.05000.0500 

103 

107 

66-139 

3.4 

30 

ND 

0.0497 

0.0500 

0.05000.0500 

99 

100 

61-139 

0.6 

30 

ND 

0.148 

0.145 

0.150  0.150 

99 

96 

61-143 

2.3 

30 

ND 

0.0465 

0.0460 

0.05000.0500 

93 

92 

60-141 

1.1 

30 

ND 

0.0481 

0.0479 

0.05000.0500 

96 

96 

66-136 

0.4 

30 

ND 

0.0429 

0.0418 

0.05000.0500 

86 

84 

51-144 

2.6 

30 

ND 

0.0587 

JtRecovery 

0.0639 

0.05000.0500 

Rec.  Accept 

117  128 

.  Limits 

25-175 

8.5 

50 

a . a , a - Tri  fl  uorotol uene 
luorobenzene 


106 

102 


103  103 

100  106 


34-175 

34-175 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a ) anthracene 
Benzo(a)pyrene 
Benzo (b) fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k) fluoranthene 
Chrysene 

Di benz(a , h) anthracene 

Fluorene 

FI uoranthene 

I  ndeno  ( 1 , 2 . 3  -  cd )  pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  20  MAR  98 
Prepared:  26  MAR  98 
Dilution:  1.0 


Result 

Qualifier 

RL 

ND 

1.0 

ND 

1.0 

ND 

0.10 

ND 

0.13 

ND 

0.23 

ND 

0.18 

ND 

0.20 

ND 

0.17 

ND 

0.20 

ND 

0.30 

ND 

0.20 

ND 

0.20 

ND 

0.43 

0.66 

Jd 

1.0 

ND 

0.20 

ND 

Recovery 

0.20 

18 

X 

A  36 

^uanterra 

Environmental 

Services 


HPLC 


Received: 

21  MAR  98 

Analyzed: 

14  APR  98 

MDL 

Units 

0.093 

ug/L 

0.040 

ug/L 

0.030 

ug/L 

0.060 

ug/L 

0.065 

ug/L 

0.059 

ug/L 

0.071 

ug/L 

0.059 

ug/L 

0.073 

ug/L 

0.076 

ug/L 

0.035 

ug/L 

0.036 

ug/L 

0.055 

ug/L 

0.059 

ug/L 

0.030 

ug/L 

0.043 

ug/L 

Acceptable  Range 
25  •  157 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons, 
Method  8310 

Parsons  Engineering  Science 
FT-16.  MP-4  (0.00.0.00) 

059550- 0001 -SA 
6RND-H20 
21  MAR  98 
HPLC-Q 


d  =  See  Preferred  Result  on  Other  Column 

j  s  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


Environmental 

Services 


AFCEE  .  ^ 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  (confirmation) 

Method  8310 


Client  Name; 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized; 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a ) anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo ( g , h . i ) peryl ene 
Benzo ( k) f 1 uoranthene 
Chrysene 

Di benz ( a , h) anthracene 

Fluorene 

FI uoranthene 

Indeno (1.2, 3 -cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  20  MAR  98 
Prepared:  26  MAR  98 
Dilution:  1.0 


isult 

Qualifier 

RL 

ND 

1.0 

ND 

1.0 

ND 

0.10 

ND 

0.13 

ND 

0.23 

ND 

0.18 

ND 

0.20 

ND 

0.17 

ND 

0.20 

ND 

0.30 

ND 

0.20 

ND 

0.20 

ND 

0.43 

0.60 

JM 

1.0 

ND 

0.20 

ND 

0.20 

Recovery 
18  X 


Received: 

21  MAR  98 

Analyzed: 

14  APR  98 

MDL 

Units 

0.093 

ug/L 

0.040 

ug/L 

0.030 

ug/L 

0.060 

ug/L 

0.065 

ug/L 

0.059 

ug/L 

0.071 

ug/L 

0.059 

ug/L 

0.073 

ug/L 

0.076 

ug/L 

0.035 

ug/L 

0.036 

ug/L 

0.055 

ug/L 

0.059 

ug/L 

0.030 

ug/L 

0.043 

ug/L 

Acceptable  Range 

25  -  157 

Parsons  Engineering  Science 
FT-16.  MP-4  (0.00.0.00) 
059550- 0001 *SA 
GRND-H20 
21  MAR  98 
HPLC-Q 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


<^4SV  A  38 
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AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument; 


Parsons  Engineering  Science 
SOBO-3  (4.00,5.50) 

059550- 0009 -SA 
SOIL 


21  MAR  98 
HPLC-Q 


Sampled:  17  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo ( a ) anthracene 

Benzol a) pyrene 

Benzo ( b ) f 1 uor anthene 

Benzo(g,h,i)perylene 

Benzo( k) f 1 uoranthene 

Chrysene 

Dibenz( a, h) anthracene 

Fluorene 

Fluoranthene 

IndenoC 1 ,2.3- cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result  Qualifier 

ND 

ND 

ND 

ND 

ND 

0.0061  Jd 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


RL 

MDL 

Units 

0.23 

0.042 

mg/kg 

0.23 

0.057 

mg/kg 

0.023 

0.0030 

mg/kg 

0.023 

0.0040 

mg/kg 

0.018 

0.0026 

mg/kg 

0.014 

0.0029 

mg/kg 

0.059 

0.0035 

mg/kg 

0.013 

0.0041 

mg/kg 

0.047 

0.0023 

mg/kg 

0.023 

0.0040 

mg/kg 

0.047 

0.0075 

mg/kg 

0.047 

0.0028 

mg/kg 

0.035 

0.0035 

mg/kg 

0.23 

0.054 

mg/kg 

0.047 

0.0065 

mg/kg 

0.047 

0.0030 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


Ter phenyl -dl4 


98 


X  22  -  167 


Percent  moisture  is  14. 8t.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


%^uanterra 
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AFCEE 

Polynuclear  Aromatic  Hydrocarbons. 

Method  8310 


HPLC  (Confirmation) 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SOBO-3  (4.00.5.50) 

059550* 0009 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Sampled:  17  mak 
Prepared:  31  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a) anthracene 
Benzo( a) pyrene 
Benzo(b) fl uoranthene 
Benzo(g.h.i)perylene 
Benzo(k) f 1 uoranthene 
Chrysene 

Dibenz(a.h)anthracene 
Fl uorene 
Fl uoranthene 
Indenod. 2, 3-cd)pyrene 
Naphthal ene 
Phenanthrene 
Pyrene 


Result  Qualifier 

ND 

ND 

ND 

ND 

ND 

0.0045  JM 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


RL 

MDL 

Units 

0.23 

0.042 

mg/kg 

0.23 

0.057 

mg/kg 

0.023 

0.0030 

mg/kg 

0.023 

0.0040 

mg/kg 

0.018 

0.0026 

mg/kg 

0.014 

0.0029 

mg/kg 

0.059 

0.0035 

mg/kg 

0.013 

0.0041 

mg/kg 

0.047 

0.0023 

mg/kg 

0.023 

0.0040 

mg/kg 

0.047 

0.0075 

mg/kg 

0.047 

0.0028 

mg/kg 

0.035 

0.0035 

mg/kg 

0.23 

0.054 

mg/kg 

0.047 

0.0065 

mg/ kg 

0.047 

0.0030 

mg/kg 

Surrogate 


Recovery 


Acceptable  Range 


Terphenyl -dl4 


100 


X  22  -  167 


Percent  moisture  is  14.8)!;.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


A  40 
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Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fl uoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fl uoranthene 
Chrysene 

Di benz( a . h ) anthracene 

Fluorene 

FI uoranthene 

Indenod. 2, 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl  -dW 


Sampled:  17  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Recovery 
97 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


MDL  Units 

0.042  mg/kg 
0.058  mg/kg 
0.0031  mg/kg 
0.0040  mg/kg 
0.0026  mg/kg 
0.0029  mg/kg 
0.0035  mg/kg 
0.0041  mg/kg 
0.0023  mg/kg 
0.0040  mg/kg 
0.0075  mg/kg 
0.0028  mg/kg 
0.0035  mg/kg 
0.054  mg/kg 
0.0065  mg/kg 
0.0031  mg/kg 

Acceptable  Range 
22  -  167 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 

Parsons  Engineering  Science 
SOBO-5  (2.00.3.00) 

059550-0010-SA 
SOIL 

21  MAR  98 
HPLC-Q 


RL 

0.23 

0.23 

0.023 

0.023 

0.018 

0.014 

0.059 

0.013 

0.047 

0.023 

0.047 

0.047 

0.035 

0.23 

0.047 

0.047 


X 


Percent  moisture  is  14.8t.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


%^uanterra 

Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Hethod  8310 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthyl ene 
Anthracene 
Benzo ( a ) anthracene 
Benzo(a)pyrene 
Benzo (b) fl uoranthene 
Benzo ( g. h . i )peryl ene 
Benzo ( k) f 1 uoranthene 
Chrysene 

Di benz( a . h ) anthracene 

Fl uorene 

Fl uoranthene 

I ndeno ( 1 , 2 , 3 • cd ) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  17  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


(Suit  Qualifier 

RL 

ND 

0.24 

ND 

0.24 

ND 

0.024 

ND 

0.024 

ND 

0.018 

ND 

0.014 

ND 

0.059 

ND 

0.013 

ND 

0.047 

ND 

0.024 

ND 

0.047 

ND 

0.047 

ND 

0.035 

ND 

0.24 

ND 

0.047 

ND 

0.047 

Recovery 
100  X 


Received:  21  MAR  98 
Analyzed:  17  APR  98 


MDL  Units 

0.043  mg/kg 
0.058  mg/kg 
0.0031  mg/kg 
0.0040  mg/kg 
0.0026  mg/kg 
0.0030  mg/kg 
0.0035  mg/kg 
0.0041  mg/kg 
0.0024  mg/kg 
0.0040  mg/kg 
0.0076  mg/kg 
0.0028  mg/kg 
0.0035  mg/kg 
0.054  mg/kg 
0.0065  mg/kg 
0.0031  mg/kg 

Acceptable  Range 
22  ■  167 


Parsons  Engineering  Science 
SOBO-4  (4.00.5.50) 

059550* 0011 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Percent  moisture  is  15. 4t.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


A  42 

%^uanterra 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Hethod  8310 


Client  Name:  Parsons  Engineering  Science 

Client  ID:  SOBO-4  (7.00,8.00) 

lab  ID:  059550-0012-SA 

Matrix:  SOIL  Samp 

Authorized:  21  MAR  98  Prepa 

Instrument:  HPLC-Q  Dilut 


Parameter 

Acenaphthene 
Acenaphthyl ene 
Anthracene 
Benzo(a)anthracene 
Benzo( a) pyrene 
Benzo(b) fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k) fluoranthene 
Chrysene 

Di benz ( a . h ) anthracene 

FI uorene 

FI uoranthene 

I ndeno ( 1 . 2 , 3 - cd ) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dlA 


Sampled:  17  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


Received:  21  MAR  98 
Analyzed:  18  APR  98 


fsult  Qualifier 

RL 

MDL 

Units 

ND 

0.25 

0.045 

mg/kg 

ND 

0.25 

0.061 

mg/kg 

ND 

0.025 

0.0032 

mg/kg 

ND 

0.025 

0.0042 

mg/kg 

ND 

0.019 

0.0027 

mg/kg 

ND 

0.015 

0.0031 

mg/kg 

ND 

0.062 

0.0037 

mg/kg 

ND 

0.014 

0.0043 

mg/kg 

ND 

0.050 

0.0025 

mg/kg 

ND 

0.025 

0.0042 

mg/kg 

ND 

0.050 

0.0079 

mg/kg 

ND 

0.050 

0.0030 

mg/kg 

ND 

0.037 

0.0037 

mg/kg 

ND 

0.25 

0.057 

mg/kg 

ND 

0.050 

0.0068 

mg/kg 

ND 

0.050 

0.0032 

mg/kg 

Recovery 


Acceptable  Range 
22  •  167 


Percent  moisture  is  19. 2t.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 

Reported  By:  Blake  Besser  Approved  By:  Barbara  Sullivan 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Hethod  8310 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a ) anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo(k) fl uoranthene 
Chrysene 

Di benz(a , h) anthracene 
Fl uorene 
Fl uoranthene 
Indenod. 2. 3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  17  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 


iSUlt 

Qualifier 

RL 

ND 

0.25 

ND 

0.25 

ND 

0.025 

ND 

0.025 

ND 

0.019 

ND 

0.015 

ND 

0.063 

ND 

0.014 

ND 

0.050 

ND 

0.025 

ND 

0.050 

ND 

0.050 

ND 

0.038 

ND 

0.25 

ND 

0.050 

ND 

Recovery 

0.050 

100 

!i: 

Received:  21  MAR  98 
Analyzed:  18  APR  98 


MOL  Units 

0.045  mg/kg 
0.062  mg/kg 
0.0033  mg/kg 
0.0043  mg/kg 
0.0028  mg/kg 
0.0031  mg/kg 
0.0038  mg/kg 
0.0044  mg/kg 
0.0025  mg/kg 
0.0043  mg/kg 
0.0081  mg/kg 
0.0030  mg/kg 
0.0038  mg/kg 
0.058  mg/kg 
0.0069  mg/kg 
0.0033  mg/kg 

Acceptable  Range 
22  -  167 


Parsons  Engineering  Science 
SOBO-A  (7.00,8.00) 

059550- 0013 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


Percent  moisture  is  20.6!!:.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
BenzoCa) anthracene 
Benzo( a) pyrene 
Benzo(b) f 1 uoranthene 
Benzo(g,h,i)perylene 
Benzol k) f 1 uoranthene 
Chrysene 

Di benz( a , h ) anthracene 

Fluorene 

Fluoranthene 

I ndeno (1.2,3- cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dlA 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Recovery 
98 


Received: 

21  MAR  98 

Analyzed: 

18  APR  98 

MDL 

Units 

0.042 

mg/ kg 

0.057 

mg/kg 

0.0030 

mg/kg 

0.0040 

mg/kg 

0.0026 

mg/kg 

0.0029 

mg/kg 

0.0035 

mg/kg 

0.0041 

mg/kg 

0.0023 

mg/kg 

0.0040 

mg/kg 

0.0075 

mg/kg 

0.0028 

mg/kg 

0.0035 

mg/kg 

0.054 

mg/kg 

0.0064 

mg/kg 

0.0030 

mg/kg 

Acceptable  Range 
22  -  167 


Parsons  Engineering  Science 
SOBO-6  (2.00.3.50) 

059550- 0014 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


RL 

0.23 

0.23 

0.023 

0.023 

0.018 

0.014 

0.059 

0.013 

0.047 

0.023 

0.047 

0.047 

0.035 

0.23 

0.047 

0.047 


X 


Percent  moisture  is  14.7)^.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


%^uanterra 

Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthyl ene 
Anthracene 
Benzo( a) anthracene 
Benzo(a)pyrene 
Benzo(b)fl uoranthene 
Benzo(g,h.i)perylene 
Benzo(k) f 1 uoranthene 
Chrysene 

Di benz(a . h) anthracene 

FI uorene 

FI uoranthene 

IndenoC 1,2, 3 -cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  18  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Recovery 
98 


Received:  21  MAR  98 
Analyzed:  18  APR  98 


MDL  Units 

0.044  mg/kg 
0.059  mg/kg 
0.0031  mg/kg 
0.0041  mg/kg 
0.0027  mg/kg 
0.0030  mg/kg 
0.0036  mg/kg 
0.0042  mg/kg 
0.0024  mg/kg 
0.0041  mg/kg 
0.0077  mg/kg 
0.0029  mg/kg 
0.0036  mg/kg 
0.056  mg/kg 
0.0066  mg/kg 
0.0031  mg/kg 

Acceptable  Range 
22  •  167 


Parsons  Engineering  Science 
SOBO-6  (6.00.7.00) 
059550-0015-SA 
SOIL 

21  MAR  98 
HPLC-Q 


RL 

0.24 

0.24 

0.024 

0.024 

0.018 

0.015 

0.060 

0.013 

0.048 

0.024 

0.048 

0.048 

0.036 

0.24 

0.048 

0.048 


X 


Percent  moisture  is  17.3t.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 
ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons.  HPLC 
Method  8310 


A  46 

^uanterra 


EnvironmentAl 

Serrices 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a ) anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k) fluoranthene 
Chrysene 

Di benz( a , h) anthracene 

Fluorene 

FI uoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dlA 


Sampled:  19  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 
ND 

ND  d 
0.36  d 
0.26  M 
0.34  M 
0.23  d 
0.14  M 
0.22  M 
ND 

0.025  Jd 
0.30  M 
0.20  d 
ND 

0.033  Jd 
0.41  d 

Recovery 

110 


Received:  21  MAR  98 
Analyzed:  18  APR  98 


MDL  Units 

0.045  mg/kg 
0.061  mg/kg 
0.0032  mg/kg 
0.0042  mg/kg 
0.0027  mg/kg 
0.0031  mg/kg 
0.0037  mg/kg 
0.0043  mg/kg 
0.0025  mg/kg 
0.0042  mg/kg 
0.0079  mg/kg 
0.0030  mg/kg 
0.0037  mg/kg 
0.057  mg/kg 
0.0068  mg/kg 
0.0032  mg/kg 

Acceptable  Range 
22  -  167 


Parsons  Engineering  Science 
SED-1  (0.00.0.00) 

059550- 0016 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


RL 

0.25 

0.25 

0.025 

0.011 

0.019 

0.015 

0.062 

0.014 

0.050 

0.025 

0.050 

0.050 

0.037 

0.25 

0.050 

0.050 


X 


Percent  moisture  is  19.3t.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 

d  =  See  Preferred  Result  on  Other  Column  ^  j.. 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


Environmental 

Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a ) anthracene 
Benzo( a) pyrene 
Benzo(b) fl uoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo(k) f 1 uoranthene 
Chrysene 

Di benz( a . h) anthracene 

Fl uorene 

Fl uoranthene 

I ndeno (1,2,3- cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl -dl4 


Sampled:  19  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 
ND 

0.012  JM 
0.30  M 
0.28  d 
0.46  d 
0.20  M 
0.17  d 
0.38  d 
ND 

0.025  Jd 
0.38  d 
0.16  M 
ND 

0.017  JM 
0.38  M 

Recovery 

97 


Received:  21  MAR  98 
Analyzed:  18  APR  98 


MDL  Units 

0.045  mg/kg 
0.061  mg/kg 
0.0032  mg/kg 
0.0042  mg/kg 
0.0027  mg/kg 
0.0031  mg/kg 
0.0037  mg/kg 
0.0043  mg/kg 
0.0025  mg/kg 
0.0042  mg/kg 
0.0079  mg/kg 
0.0030  mg/kg 
0.0037  mg/kg 
0.057  mg/kg 
0.0068  mg/kg 
0.0032  mg/kg 

Acceptable  Range 
22  -  167 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  (Confirmation) 

Method  8310 

Parsons  Engineering  Science 
SED-1  (0.00,0.00) 

059550- 0016 -SA 
SOIL 

21  MAR  98 
HPLC-Q 


RL 

0.25 

0.25 

0.025 

0.011 

0.019 

0.015 

0.062 

0.014 

0.050 

0.025 

0.050 

0.050 

0.037 

0.25 

0.050 

0.050 


X 


Percent  moisture  is  19.3t.  All  results  and  limits  are  reported  on  a  dry  weight  basis, 
d  =  See  Preferred  Result  on  Other  Column 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Result 
ND  =  Not  Detected 


Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


Client  Name: 

Client  ID; 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a) anthracene 
Benzo( a) pyrene 
Benzo(b) f 1 uoranthene 
Benzo(g.h.i)perylene 
Benzo(k) fluoranthene 
Chrysene 

Dibenz(a , hlanthracene 

Fluorene 

FI uoranthene 

Indeno(1.2.3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate 

Terphenyl  -dU 


Sampled:  20  MAR  98 
Prepared:  26  MAR  98 
Dilution:  1.0 


isult  Qualifier 

RL 

ND 

1.0 

ND 

1.0 

ND 

0.10 

ND 

0.13 

ND 

0.24 

ND 

0.19 

ND 

0.21 

ND 

0.18 

ND 

0.21 

ND 

0.31 

ND 

0.21 

ND 

0.21 

ND 

0.44 

ND 

1.0 

ND 

0.21 

ND 

0.21 

Recovery 
120  X 


<'k\\  ^ 

iPuanterra 

EnvironmentaJ 

Services 


HPLC 


Received: 

21  MAR  98 

Analyzed: 

14  APR  98 

MDL 

Units 

0.096 

ug/L 

0.041 

ug/L 

0.031 

ug/L 

0.062 

ug/L 

0.067 

ug/L 

0.061 

ug/L 

0.073 

ug/L 

0.061 

ug/L 

0.075 

ug/L 

0.078 

ug/L 

0.036 

ug/L 

0.037 

ug/L 

0.057 

ug/L 

0.061 

ug/L 

0.031 

ug/L 

0.044 

ug/L 

Acceptable  Range 

25  -  157 

AFCEE 

Polynuclear  Aromatic  Hydrocarbons. 
Method  8310 

Parsons  Engineering  Science 
FT-16.  MW-4  (0.00.0.00) 

059550-0017-SA 
GRND-H20 
21  MAR  98 
HPLC-Q 


ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


%^uanterra 

Environmental 

Services 


AFCEE 

Polynuclear  Aromatic  Hydrocarbons,  HPLC 
Method  8310 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
FT-16.  MW-20  (0.00,0.00) 

059550-0018-SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  26  MAR  98 

HPLC-Q  Dilution:  0.99 


Received:  21  MAR  98 
Analyzed:  14  APR  98 


Parameter 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo ( a ) anthracene 

BenzoU)  pyrene 

Benzo(b)fl uoranthene 

Benzo(g.h.i)perylene 

Benzo ( k) f 1 uoranthene 

Chrysene 

Di benz( a , h) anthracene 

FI uorene 

FI uoranthene 

Indenod  .2.3-  cd)  pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


(Suit  Qualifier 

RL 

MDL 

Units 

ND 

0.99 

0.092 

ug/L 

ND 

0.99 

0.040 

ug/L 

ND 

0.099 

0.030 

ug/L 

ND 

0.13 

0.059 

ug/L 

ND 

0.23 

0.064 

ug/L 

ND 

0.18 

0.058 

ug/L 

ND 

0.20 

0.070 

ug/L 

ND 

0.17 

0.058 

ug/L 

ND 

0.20 

0.072 

ug/L 

ND 

0.30 

0.075 

ug/L 

ND 

0.20 

0.035 

ug/L 

ND 

0.20 

0.036 

ug/L 

ND 

0.43 

0.054 

ug/L 

ND 

0.99 

0.058 

ug/L 

ND 

0.20 

0.030 

ug/L 

ND 

0.20 

0.043 

ug/L 

Surrogate 


Recovery  Acceptable  Range 


Terphenyl -dlA 


131  X  25  •  157 


ND  =  Not  Detected 
Reported  By:  Blake  Besser 


Approved  By:  Barbara  Sullivan 


A  50 


^uanterra 

Environmental 

Servicxs 


QC  LOT  ASSIGNMENT  REPORT 

High  Performance  Liquid  Chromatography 


Laboratory 
Sample  Number 

059550* 0001 -SA 
059550- 0001 -SA 
059550* 0009 -SA 
059550-0009-SA 
059550* 0010 -SA 
059550* 0011 -SA 
059550-0012-SA 
059550* 0013 -SA 
059550-0014-SA 
059550-0015-SA 
059550* 0016 -SA 
059550-0016-SA 
059550-0017-SA 
059550* 0018 -SA 


QC  Matrix 

QC  Category 

WATER 

8310AF-A 

WATER 

8310AF-A 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

SOIL 

8310AF-S 

WATER 

8310AF-A 

WATER 

8310AF-A 

QC  Lot  Number  QC  Run  Number 
(DCS)  (SCS/BLANK) 

26  MAR  98*01  26  MAR  98*01 
26  MAR  98*01  26  MAR  98*01 
31  MAR  98*01  31  MAR  98*01 
31  MAR  98*01  31  MAR  98-01 
31  MAR  98*01  31  MAR  98*01 
31  MAR  98-01  31  MAR  98*01 
31  MAR  98*01  31  MAR  98*01 
31  MAR  98*01  31  MAR  98*01 
31  MAR  98*01  31  MAR  98*01 
31  MAR  98*01  31  MAR  98*01 
31  MAR  98*01  31  MAR  98*01 
31  MAR  98*01  31  MAR  98*01 
26  MAR  98*01  26  MAR  98-01 
26  MAR  98*01  26  MAR  98*01 


LABORATORY  CONTROL  SAMPLE  REPORT 
High  Performance  Liquid  Chromatography 
Project:  059550 


%^uanterra 

Environmental 

Services 


Category:  8310AF-A  AFCEE  -  Polynuclear 
Matrix:  WATER 

QC  Run:  26  MAR  98-01 
Concentration  Units:  ug/L 


Analyte 

Acenaphthene 
Acenaphthyl ene 
Anthracene 
Benzo ( a ) anthracene 
Benzo( a) pyrene 
Benzo (b) f 1 uoranthene 
Benzo ( g . h . i ) peryl ene 
Benzo( k) f 1 uoranthene 
Chrysene 

Dibenz(a , h) anthracene 

FI uorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Surrogates 
Ter phenyl  -dl4 


Aromatic  Hydrocarbons 

Date  Analyzed:  14  APR  98 


Concentration  Accuracy(3r) 


Spiked 

Measured 

LCS 

Limits 

4.00 

3.60 

90 

43-130 

4.00 

4.20 

105 

49-125 

4.00 

3.86 

96 

54-125 

4.00 

4.37 

109 

39-135 

4.00 

4.19 

105 

52-125 

4.00 

4.38 

110 

31-137 

4.00 

4.45 

111 

53-125 

4.00 

4.39 

110 

60-129 

4.00 

4.26 

106 

59-134 

4.00 

4.18 

104# 

35-103 

4.00 

4.01 

100 

53-125 

4.00 

4.28 

107 

42-125 

4.00 

4.55 

114 

53-153 

4.00 

3.71 

93 

43-125 

4.00 

4.34 

108 

52-129 

4.00 

4.42 

110 

55-125 

Concentration 

Accuracy(5;) 

Spi ked 

Measured 

LCS 

Limits 

20.0 

21.6 

108 

25-157 

Category:  8310AF-S  AFCEE  -  Polynuclear  Aromatic  Hydrocarbons 
Matrix:  SOIL  Date  Analyzed:  17  APR  98 

QC  Run:  31  MAR  98-01 
Concentration  Units:  mg/kg 


Concentration 


Accuracv(3;) 


Analyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a) anthracene 

Benzo(a)pyrene 

Benzo(b) fl uoranthene 

Benzo(g,h.i)perylene 

Benzo(k) fl uoranthene 

Chrysene 

Di benz ( a , h ) anthracene 

Fl uorene 

Fl uoranthene 

I  ndeno  ( 1 . 2 . 3  -  cd )  pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Spiked 

Measured 

LCS 

Limits 

0.533 

0.479 

90 

33-140 

0.533 

0.511 

96 

39-135 

0.533 

0.458 

86 

44-135 

0.533 

0.475 

89 

29-145 

0.533 

0.479 

90 

42-135 

0.533 

0.501 

94 

25-147 

0.533 

0.516 

97 

43-135 

0.533 

0.502 

94 

50-139 

0.533 

0.494 

93 

49-144 

0.533 

0.502 

94 

41-135 

0.533 

0.491 

92 

43-135 

0.533 

0.512 

96 

32-135 

0.533 

0.502 

94 

45-135 

0.533 

0.514 

96 

33-135 

0.533 

0.484 

91 

42-139 

0.533 

0.479 

90 

45-135 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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LABORATORY  CONTROL  SAMPLE  REPORT 
High  Performance  Liquid  Chromatography 
Project:  059550 


(cont.) 


Surrogates 
Terphenyl -dl4 


Concentration 
Spiked  Measured 


3.33 


3.48 


Accuracy(X) 
LCS  Limits 

105  22-167 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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SINGLE  CONTROL  SAMPLE  REPORT 

High  Performance  Liquid  Chromatography 


Analyte 


Concentration  Accuracy(t) 

Spiked  Measured  SCS  Limits 


Category:  8310AF-A 
Matrix:  WATER 
QC  Lot:  26  MAR  98-01 
Concentration  Units: 


QC  Run:  26  MAR  98-01 
ug/L 


Terphenyl -dl4 


20.0 


22.8 


114  25-157 


Category:  8310AF-S 

QC^Lot:  31^MAR  98-01  QC  Run:  31  MAR  98-01 
Concentration  Units:  mg/kg 

Terphenyl -dl4  3 


3.43 


103  22-167 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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METHOD  BLANK  REPORT  ^  ^ 

High  Performance  Liquid  Chromatography 
Project:  059550 


Test: 
Matrix: 
QC  Lot: 


8310-AFCEE-MDL-A  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC 
98-01  QC  Run:  26  MAR  98-01  Date  Analyzed:  14  APR  98 


Analyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo ( a ) anthracene 

Benzo(a) pyrene 

Benzo ( b ) f 1 uoranthene 

Benzo(g.h.i)perylene 

Benzo(k) fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Units 

RL 

MOL 

ND 

ug/L 

1.0 

0.093 

ND 

ug/L 

1.0 

0.040 

ND 

ug/L 

0.10 

0.030 

ND 

ug/L 

0.13 

0.060 

ND 

ug/L 

0.23 

0.065 

ND 

ug/L 

0.18 

0.059 

ND 

ug/L 

0.20 

0.071 

ND 

ug/L 

0.17 

0.059 

ND 

ug/L 

0.20 

0.073 

ND 

ug/L 

0.30 

0.076 

ND 

ug/L 

0.20 

0.035 

ND 

ug/L 

0.20 

0.036 

ND 

ug/L 

0.43 

0.055 

ND 

ug/L 

1.0 

0.059 

ND 

ug/L 

0.20 

0.030 

ND 

ug/L 

0.20 

0.043 

Test: 
Matrix: 
QC  Lot: 


8310-AFCEE-MDL-2-A  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC  (confirmation) 
WATER 

26  MAR  98-01  QC  Run:  26  MAR  98-01  Date  Analyzed:  14  APR  98 


Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(  a)  anthracene 
Benzo( a) pyrene 
Benzo (b ) f 1 uoranthene 
Benzo (g.h.i)perylene 
Benzo ( k) f 1 uoranthene 
Chrysene 

Di benz( a . h) anthracene 

Fluorene 

Fluoranthene 

Indenod  .2.3-  cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Units 

RL 

MDL 

ND 

ug/L 

1.0 

0.093 

ND 

ug/L 

1.0 

0.040 

ND 

ug/L 

0.10 

0.030 

ND 

ug/L 

0.13 

0.060 

ND 

ug/L 

0.23 

0.065 

ND 

ug/L 

0.18 

0.059 

ND 

ug/L 

0.20 

0.071 

ND 

ug/L 

0.17 

0.059 

ND 

ug/L 

0.20 

0.073 

ND 

ug/L 

0.30 

0.076 

ND 

ug/L 

0.20 

0.035 

ND 

ug/L 

0.20 

0.036 

ND 

ug/L 

0.43 

0.055 

ND 

ug/L 

1.0 

0.059 

ND 

ug/L 

0.20 

0.030 

ND 

ug/L 

0.20 

0.043 

ND  =  Not  Detected 
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METHOD  BLANK  REPORT 

High  Performance  Liquid  Chromatography 
Project:  059550 


Test:  8310-AFCEE-MDL 

Matrix:  SOIL 
QC  Lot:  31  MAR  98-01 
Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a) anthracene 
Benzo(a)pyrene 
Benzo(b) fl uoranthene 
Benzo(g,h.i)perylene 
Benzo(k) fl uoranthene 
Chrysene 

Di benz( a . h) anthracene 

Fluorene 

Fluoranthene 

Indeno(1.2.3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


•S  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC 


QC  Run; 


98-01 

Result 

Date  Analyzed: 
Units 

17  APR  98 

RL 

MDL 

ND 

mg/kg 

0.20 

0.036 

ND 

mg/kg 

0.20 

0.049 

ND 

mg/kg 

0.020 

0.0026 

ND 

mg/kg 

0.020 

0.0034 

ND 

mg/kg 

0.015 

0.0022 

ND 

mg/kg 

0.012 

0.0025 

ND 

mg/kg 

0.050 

0.0030 

ND 

mg/kg 

0.011 

0.0035 

ND 

mg/kg 

0.040 

0.0020 

ND 

mg/kg 

0.020 

0.0034 

ND 

mg/kg 

0.040 

0.0064 

ND 

mg/kg 

0.040 

0.0024 

ND 

mg/kg 

0.030 

0.0030 

ND 

mg/kg 

0.20 

0.046 

ND 

mg/kg 

0.040 

0.0055 

ND 

mg/kg 

0.040 

0.0026 

Test: 
Matrix: 
QC  Lot: 


8310 -AFCEE -MOL -2 -S  AFCEE  Polynuclear  Aromatic  Hydrocarbons.  HPLC  (Confirmation) 

31^MAR  98-01  QC  Run:  31  MAR  98-01  Date  Analyzed:  17  APR  98 


Analyte 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fl uoranthene 
Benzo(g , h . i ) peryl ene 
Benzo(k) fl uoranthene 
Chrysene 

Di benz( a . h) anthracene 

Fluorene 

Fluoranthene 

Indenod. 2. 3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 


Result 

Units 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

NO 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

ND 

mg/kg 

RL 

MDL 

0.20 

0.036 

0.20 

0.049 

0.020 

0.0026 

0.020 

0.0034 

0.015 

0.0022 

0.012 

0.0025 

0.050 

0.0030 

0.011 

0.0035 

0.040 

0.0020 

0.020 

0.0034 

0.040 

0.0064 

0.040 

0.0024 

0.030 

0.0030 

0.20 

0.046 

0.040 

0.0055 

0.040 

0.0026 

ND  =  Not  Detected 
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MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
High  Performance  Liquid  Chromatography 
Project:  059550 

Category:  8310AF-A  AFCEE  •  Polynuclear  Aromatic  Hydrocarbons 


Matrix: 
Sample: 
MS  Run: 
Units: 


WATER 
059558-0010 
26  MAR  98-01 
ug/L 


Analyte 

Acenaphthene 

Acenaphthylene 

Anthracene 

Ben20(a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

Benzo(g.h.i)perylene 

Benzo( k) fl uoranthene 

fhrvsene 

Dibenz(a,h)anthracene 
Fl uorene 
Fluoranthene 
Indeno(1.2,3-cd) 
pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogates 

Terphenyl -dl4 


Concentration 


Amount 


Recov. 


RPD 


Sample 

MS 

MSD 

Spiked 

Recovery  Accep.  RPD  Accept 

Result 

Result 

Result 

MS 

MSD 

MS  MSD  Limits  MS -MSD  Limits 

ND 

3.86 

2.91 

4.06 

3.85 

95 

76 

43-130 

23 

30 

ND 

3.92 

3.36 

4.06 

3.85 

97 

87 

49-125 

10 

30 

ND 

3.66 

3.05 

4.06 

3.85 

90 

79 

54-125 

13 

30 

ND 

4.02 

3.31 

4.06 

3.85 

99 

86 

39-135 

14 

30 

ND 

4.17 

3.24 

4.06 

3.85 

103 

84 

52-125 

20 

30 

ND 

4.21 

3.56 

4.06 

3.85 

104 

92 

31-137 

11 

30 

ND 

4.28 

3.56 

4.06 

3.85 

105 

92 

53-125 

13 

30 

ND 

4.20 

3.52 

4.06 

3.85 

103 

91 

60-129 

12 

30 

ND 

4.13 

3.58 

4.06 

3.85 

102 

93 

59-134 

9.0 

30 

ND 

4.16 

3.49 

4.06 

3.85 

102 

91 

35-103 

12 

30 

ND 

4.07 

3.55 

4.06 

3.85 

100 

92 

53-125 

8.4 

30 

ND 

4.27 

3.63 

4.06 

3.85 

105 

94 

42-125 

11 

30 

ND 

4.16 

3.49 

4.06 

3.85 

102 

91 

53-153 

12 

30 

ND 

4.22 

3.72 

4.06 

3.85 

104 

97 

43-125 

7.3 

30 

ND 

4.00 

3.50 

4.06 

3.85 

99 

91 

52-129 

8.0 

30 

ND 

4.07 

3.45 

4.06 

3.85 

100 

90 

55-125 

11 

30 

SiRecovery 

Rec. 

Accept.  Limits 

105 


131 


118 


25-157 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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^TRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
High  Performance  Liquid  Chromatography 
Project:  059550  (cont.) 


Category:  8310AF-S  AFCEE  -  Polynuclear  Aromatic  Hydrocarbons 

Matrix:  SOIL 

Sample:  059549-0004 

MS  Run:  31  MAR  98-01  „  «  „m- 

Units  mg/kg  Units  Qualifier:  Dry  weight 


Concentration 


Analyte 


Sample  MS  MSD 

Result  Result  Result 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo ( a ) anthracene 

Benzo(a)pyrene 

Benzo (b) fl uoranthene 

Benzo(g.h.i)perylene 

Benzo ( k) fl uoranthene 

Chrysene 

Dibenz(a.h)anthracene 
Fl uorene 
Fluoranthene 
Indeno(1.2,3-cd) 


pyrene 

aphthalene 

Phenanthrene 

Pyrene 


ND 

0.369 

ND 

0.427 

0.238 

d  0.581 

ND 

0.610 

0.0102 

JM  0.534 

ND 

0.519 

ND 

0.514 

ND 

0.502 

0.0874 

M  0.552 

ND 

0.540 

ND 

0.584 

ND 

0.492 

ND 

0.492 

ND 

0.541 

0.497 

d  0.800 

ND 

0.554 

0.513 

0.487 

0.565 

0.603 

0.524 

0.505 

0.511 

0.507 

0.513 

0.558 

0.555 

0.537 

0.499 

0.537 

0.778 

0.662 


Amount 

X 

Recov. 

KPU 

SDiked  Recovery  Accep.  RPD  Accept 

MS  MSD 

MS  MSD  Limits  MS -MSD  Limits 

0.533  0.533 

69 

96 

33-140 

33 

50 

0.533  0.533 

80 

91 

39-135 

13 

50 

0.533  0.533 

72 

69 

44-135 

2.8 

50 

0.533  0.533 

114 

113 

29-145 

1.2 

50 

0.533  0.533 

99 

97 

42-135 

1.9 

50 

0.533  0.533 

97 

95 

25-147 

2.7 

50 

0.533  0.533 

96 

96 

43-135 

0.5 

50 

0.533  0.533 

94 

95 

50-139 

0.9 

50 

0.533  0.533 

90 

83 

49-144 

7.3 

50 

0.533  0.533 

101 

105 

41-135 

3.3 

50 

0.533  0.533 

110 

104 

43-135 

5.1 

50 

0.533  0.533 

92 

101 

32-135 

8.7 

50 

0.533  0.533 

92 

94 

45-135 

1.4 

50 

0.533  0.533 

102 

101 

33-135 

0.7 

50 

0.533  0.533 

73 

68 

42-139 

2.8 

50 

0.533  0.533 

104 

124 

45-135 

18 

50 

Surrogates 


^Recovery 


Rec.  Accept.  Limits 


Terphenyl -dl4 


134  89.4  91.2 


22-167 


d  =  See  Preferred  Result  on  Other  Column  j.  4.- 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 

M  =  Preferred  Resul t 
ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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Services 


AFCEE 

Total  Metals 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


Parsons  Engineering  Science 
FT-16.  MP-4  (0.00,0.00) 

059550- 0001 -SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  See  Below 


Result  Qual  Dil  MDL  Rep  Lim  Units 
ND  1.0  0.0010  0.0050mg/L 


Received:  21  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

SW7421  31  MAR  98  01  APR  98 


ND  =  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 


Client  Name: 
Client  ID; 
LAB  ID; 
Matrix: 
Authorized: 


Parameter 

Lead 


Percent  moisture 


Environmental 

Services 


Metals 

Total  Metals 


Science 


Parsons  Engineering 
SED-1  (0.00.0.00) 
059550-0016-SA 
SOIL 

21  MAR  98 


Result  Qual  Dil 
66.2  10 


Sampled;  19  MAR  98 
Prepared:  See  Below 

NDL  Rep  Lim  Units 
1.9  6.2  mg/kg 


Received:  21  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

SW7421  01  APR  98  02  APR  98 


is  19. 3X.  All  results  and  limits  are  reported  on  a  dry  weight  basis. 


Reported  By;  Robin  Proctor 


Approved  By:  Kathy  Wakeraan 
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Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


AFCEE 

Total  Metals 


Parsons  Engineering  Science 
FT-16,  MW-4  (0.00.0.00) 

059550-0017-SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  See  Below 


Result  Dual  Dil  MDL  Rep  Lira  Units 
ND  1.0  0.0010  O.OOSOmg/L 


Received:  21  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

SW7421  31  MAR  98  01  APR  98 


ND  =  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeraan 


fPuantem 

Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Lead 


AFCEE 

Total  Metals 


Parsons  Engineering  Science 
FT-16.  MW-20  (0.00.0.00) 
059550-0018-SA 
GRND-H20 


21  MAR  98 

Result 

ND 


Sampled:  20  MAR  98 
Prepared:  See  Below 


Dual  Dil 

1.0 


NDL 

0.0010 


Rep  Lim  Units 
0.0050mg/L 


Received:  21  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

SW7421  31  MAR  98  01  APR  98 


ND  =  Not  Detected 
Reported  By:  Robin  Proctor 


Approved  By:  Kathy  Wakeman 
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QC  LOT  ASSIGNMENT  REPORT 
Metals  Analysis  and  Preparation 


Laboratory 
Sample  Number 


QC  Lot  Number  QC  Run  Number 

QC  Matrix  QC  Category  (DCS)  (SCS/BLANK) 


059550-0001-SA 
059550- 0016 -SA 
059550-0017-SA 
059550-0018-SA 


AQUEOUS  PB-LAW-AT 
SOIL  PB-FAA-S 
AQUEOUS  PB-LAW-AT 
AQUEOUS  PB-LAW-AT 


31  MAR  98-R3  31  MAR  98-R3 
01  APR  98-R2  01  APR  98-R2 
31  MAR  98-R3  31  MAR  98-R3 
31  MAR  98-R3  31  MAR  98-R3 
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•laboratory  control  sample  report 

Metals  Analysis  and  Preparation 


Analyte 


Category:  PB-LAW-AT 
Matrix:  AQUEOUS 

QC  Lot:  31  MAR  98-R3 
Concentration  Units:  nig/L 


Lead 


Concentration  AccuracyU) 

Spiked  Measured  LCS  Limits 


QC  Run:  31  MAR  98-R3 

0.0400  0.0455  114  74-124 


Concentration 
Spiked  Measured 

QC  Run:  01  APR  98-R2 

4.00  3.63 


Analyte 

Category:  PB-FAA-S 
Matrix:  SOIL 

QC  Lot:  01  APR  98-R2 
Concentration  Units:  mg/kg 

Lead 


Accuracy(») 
LCS  Limits 


91  83-123 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


%^uanterra 


Enyironmenta] 

Services 


METHOD  BLANK  REPORT 

Metals  Analysis  and  Preparation 

Project;  059550 


Test:  PB-AFCEE2-MDL*AT 

Matrix:  AQUEOUS 

QC  Lot:  31  MAR  98-R3  QC  Run:  31  MAR  98-R3 


AFCEE  Lead.  Furnace  AA  (Totals) 

Date  Analyzed:  01  APR  98 


Analyte 

Result 

Units 

RL 

MDL 

Lead 

ND 

mg/L 

0.0050 

0.0010 

Test; 
Matrix: 
QC  Lot: 

PB-FAA-MDL-S 

SOIL 

01  APR  98-R2 

Lead,  Furnace  AA 

QC  Run:  01  APR  98-R2 

Date  Analyzed: 

02  APR  98 

Analyte 

Result 

Units 

RL 

MDL 

Lead 

ND 

mg/kg 

0.30 

0.091 

ND  =  Not  Detected 
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MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Metals  Analysis  and  Preparation 
Project:  059550 


Category:  PB-LAW-AT  Lead,  Furnace  AA  /  Totals 

Matrix:  AQUEOUS 

Sample:  059558-0010 

MS  Run:  31  MAR  98-R3 

Units:  mg/L 


Analyte 

Lead 


Concentration 

Sample  MS  MSD 

Result  Result  Result 

ND  0.0440  0.0436 


Amount  Acceptance 

Spiked  ^Recovery  3IRPD  Limit 
MS/MSD  MS  MSD  Recov.  RPD 

0.0400  110  109  0.9  74-124  15 


Category:  PB-FAA-S  Lead.  Furnace  AA 
Matrix:  SOIL 

Sample:  059550-0016 

MS  Run:  01  APR  98-R2 

Units  mg/kg  Units  Qualifier:  Dry  weight 


Analyte 

Lead 


Concentration 

Sample  MS  MSD 

Result  Result  Result 

53.4  38.7  35.1 


Amount  Acceptance 

Spiked  ItRecovery  J:RPD  Limit 
MS/MSD  MS  MSD  Recov.  RPD 

4.00  NC  NC  NC  83-123  10 


NC  =  Not  Calculated,  calculation  not  applicable. 
ND  =  Not  Detected 


Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 
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Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


General  Inorganics 


Parsons  Engineering  Science 
FT-16,  MP-4  (0.00,0.00) 
059550- 0001 -SA 
GRND-H20 
21  MAR  98 


Sampled:  20  MAR  98 
Prepared:  See  Below 


Result  Dual  Dil  MDL  Rep  Lim  Units 
1.3  1.0  0.040  0.50  mg/L 


Received:  21  MAR  98 
Analyzed:  See  Below 


Method 

9056 


Prepared  Analyzed 
Date 


Date 
NA 


21  MAR  98 


Reported  By:  Judy  Lange 


Approved  By:  Linda  Sullivan 
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• 

Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


General  Inorganics 


Parsons  Engineering  Science 
FT-16.  MW-3  (0.00.0.00) 

059550- 0002 -SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  See  Below 


Result  Qua!  Dil 


M)L  Rep  Lim  Units 


Received:  21  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 


0.11  J  1.0  0.040  0.50  mg/L  9056 


NA  21  MAR  98 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Judy  Lange  Approved  By:  Linda  Sullivan 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


General  Inorganics 


Parsons  Engineering  Science 
FT-16.  MW-7  (0.00,0.00) 
059550- 0003 -SA 
GRND-H20 
21  MAR  98 


Sampled:  20  MAR  98 
Prepared:  See  Below 


Received:  21  MAR  98 
Analyzed:  See  Below 


Result  Qua!  Dil  MDL  Rep  Lim  Units 
ND  1.0  0.040  0.50  mg/L 


Method 

9056 


Prepared  Analyzed 
Date 


Date 
NA 


21  MAR  98 


ND  =  Not  Detected 
Reported  By:  Judy  Lange 


Approved  By:  Linda  Sullivan 


A  69 

4^ifaffterra 

EnviTX}nmentaI 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 


General  Inorganics 


Parsons  Engineering  Science 
FT-16.  SB-1  (0.00.0.00) 

059550-0004-SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  See  Below 


Result  Dual  Dil 


MDL  Rep  Lim  Units 


Received:  21  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 


Nitrate  as  N 


0.12  J  1.0 


0.040  0.50  mg/L  9056 


NA  21  MAR  98 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Judy  Lange  Approved  By:  Linda  Sullivan 


^uanterra 

Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


General  Inorganics 


Parsons  Engineering  Science 
FT-16,  SB-3  (0.00.0.00) 
059550- 0005 -SA 
GRND-H20 
21  MAR  98 


Sampled:  20  MAR  98 
Prepared:  See  Below 


Result  Dual  Dil  MDL  Rep  Lim  Units 
0.74  1.0  0.040  0.50  mg/L 


Received:  21  MAR  98 
Analyzed:  See  Below 


Method 

9056 


Prepared  Analyzed 
~  ■  Date 


Date 
NA 


21  MAR  98 


Reported  By:  Judy  Lange 


Approved  By:  Linda  Sullivan 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 

Total  Organic 
Carbon 

Total  Organic 
Carbon 

Total  Organic 
Carbon 

Total  Organic 
Carbon 


J  =  Result  i 
Reported  By: 


A  71 

f^uanterra 

Environmental 

Services 


General  Inorganics 


Parsons  Engineering 
SOBO-1  (3.00,4.00) 
059550-0006-SA 
SOIL 

21  MAR  98 


Science 


Sampled:  17  MAR  98 
Prepared:  See  Below 


Received:  21  MAR  98 
Analyzed:  See  Below 


Result 

Qua!  Dil 

MDL 

Rep  Lim  Units 

Method 

Prepared  Analyzed 
Date  Date 

1630 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

1320 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

1650 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

1740 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

s  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Patty  Jungk  Approved  By:  Linda  Sullivan 


General  Inorganics 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parsons  Engineering  Science 
SOBO-1  (4.00.6.00) 


059550- 0007 -SA 
SOIL 

21  MAR  98 


Sampled:  17  MAR  98 
Prepared:  See  Below 


Received:  21  MAR  98 
Analyzed:  See  Below 


Prepared  Analyzed 


Parameter 

Result 

Qual 

Oil 

MDL 

Rep  Lim  Units 

Method 

Date  Date 

Total  Organic 
Carbon 

1430 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

Total  Organic 
Carbon 

1230 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

Total  Organic 
Carbon 

1410 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

Total  Organic 
Carbon 

1320 

J 

1.0 

550 

2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Patty  Jungk  Approved  By:  Linda  Sullivan 


Environmental 

Services 


General  Inorganics 


Client  Name: 
Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Parsons  Engineering 
SOBO-2  (3.00.4.00) 
059550-0008-SA 

SOIL 

21  MAR  98 

Science 

Sampled:  17  MAR  98 
Prepared:  See  Below 

Received:  21  MAR  98 
Analyzed:  See  Below 

Parameter 

Result 

Qual  Dil 

MDL  Rep 

Lim  Units 

Method 

Prepared  Analyzed 
Date  Date 

Total  Organic 
Carbon 

ND 

1.0 

550  2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

Total  Organic 
Carbon 

650 

J  1.0 

550  2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

Total  Organic 
Carbon 

ND 

1.0 

550  2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

Total  Organic 
Carbon 

670 

J  1.0 

550  2000 

mg/kg 

9060 

30  MAR  98  08  APR  98 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
ND  =  Not  Detected 


Reported  By:  Patty  Jungk 


Approved  By:  Linda  Sullivan 


Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 


Parameter 
Nitrate  as  N 


General  Inorganics 


Parsons  Engineering  Science 
FT-16.  MW-4  (0.00,0.00) 

059550- 0017 -SA  ^  ^  „ 

6RND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  See  Below 


Result  Qual  Dil  MDL 

0.55  1.0  0.040 


Rep  Lim  Units 
0.50  mg/L 


Received:  21  MAR  98 
Analyzed:  See  Below 

Prepared  Analyzed 
Method  Date  Date 

9056  NA  21  MAR  98 


Reported  By:  Judy  Lange 


Approved  By:  Linda  Sullivan 


Reported  By:  Judy  Lange 


Approved  By:  Linda  Sullivan 


QC  LOT  ASSIGNMENT  REPORT 

Wet  Chemistry  Analysis  and  Preparation 


A  76 

^uanterra 

Environmental 

Services 


Laboratory 
Sample  Number 

059550-0001-SA 
059550- 0002 -SA 
059550-0002-MS 
059550 -0002 -SO 
059550- 0003 -SA 
059550- 0004 -SA 
059550- 0005 -SA 
059550- 0006 -SA 
059550- 0006 -SA 
059550- 0006 -SA 
059550- 0006 -SA 
059550- 0007 -SA 
059550- 0007 -SA 
059550- 0007 -SA 
059550- 0007 -SA 
059550-0007-MS 
059550- 0007 -SD 
059550- 0008 -SA 
059550- 0008 -SA 
059550- 0008 -SA 
059550- 0008 -SA 
059550-0017-SA 
059550- 0018 -SA 


QC 

Lot 

Number 

QC 

Run 

Number 

QC  Matrix 

QC  Category 

(DCS) 

(SCS/BLANK) 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

SOIL 

TOC-MG-S 

08 

APR 

98-Nl 

30 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

AQUEOUS 

N03-PAR-A 

21 

MAR 

98-Nl 

21 

MAR 

98-Nl 

LABORATORY  CONTROL  SAMPLE  REPORT 
Wet  Chemistry  Analysis  and  Preparation 


Environment^} 

Services 


Concentration  AccuracyU) 


Analyte 

Spiked  Measured 

LCS 

Limits 

Category:  N03-PAR-A 

Matrix:  AQUEOUS 

QC  Lot:  21  MAR  98-Nl 
Concentration  Units:  mg/L 

QC  Run:  21  MAR  98-Nl 

Nitrate  as  N 

10.0  10.9 

109 

90-110 

Analyte 

Concentration 

Spiked  Measured 

Accuracy(t) 
LCS  Limits 

Category:  TOC -MG -S 

Matrix:  SOIL 

QC  Lot:  08  APR  98-Nl 
Concentration  Units:  mg/kg 

QC  Run:  30  MAR  98-Nl 

Total  Organic  Carbon 

120000  120000 

100 

91-111 

Calculations  are  performed  before  roundit^  to  avoid  round-off  errors  in  calculated  results. 


Environmental 

Services 


METHOD  BLANK  REPORT 

Wet  Chemistry  Analysis  and  Preparation 
Project:  059550 


Test:  N03-AF-IC-PAR-MDL-A  AFCEE  Nitrate.  Ion  Chromatography 

QC^Lot:  S'^MAR^98-N1  QC  Run:  21  MAR  98-Nl  Date  Analyzed:  21  MAR  98 


Analyte 
Nitrate  as  N 


Result 

NO 


Units 

mg/L 


RL 

0.50 


MDL 

0.040 


Test:  T0C-9060-MG-MDL-S  Total  Organic  Carbon  (TOC) 

QC^Lot:  08^APR  98-Nl  QC  Run:  30  MAR  98-Nl  Date  Analyzed:  08  APR  98 


Analyte 


Result  Units  RL 


MDL 


Total  Organic  Carbon 


ND 


mg/kg  2000  550 


ND  =  Not  Detected 


A  79 

^uanterra 


Environmental 

Services 


matrix  spike/matrix  spike  duplicate  qc  report 

Wet  Chemistry  Analysis  and  Preparation 
Project:  059550 


Category:  N03-PAR-A  Nitrate  as  N  by  Ion  Chromatography  (Cape  Canaveral) 

Matrix:  AQUEOUS 

Sample:  059550-0002 

MS  Run:  21  MAR  98-Nl 

Units:  mg/L 


Analyte 


Sample 

Result 


Concentration 

MS  MSD 

Result  Result 


Amount  Acceptance 

Spiked  ^Recovery  J:RPD  Limit 
MS/MSO  MS  MSD  Recov.  RPD 


Nitrate  as  N 


0.11  J  20.9 


21.1  20.0  104  105  1.2  90-110  20 


Category:  TOC-MG-S 


Total  Organic  Carbon  for  soils  reported  in  mg/kg. 
(Limits  for  TOC-S  also  apply  for  this  QC  category) 


Matrix:  SQIL 

Sample:  059550-0007 

MS  Run:  08  APR  98-Nl 
Units:  rag/kg 


Analyte 


Sample 

Result 


Concentration 

MS  MSD 

Result  Result 


Amount  Acceptance 

Spiked  ^Recovery  JfRPD  Limit 
MS/MSD  MS  MSD  Recov.  RPD 


Total  Organic  Carbon 


1320  J  122000  120000 


120000  100  99  1.1  91-111  10 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument : 

Parameter 

Methane 


^k\\  ^ 

^uanterra 

Environmental 

Services 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Parsons  Engineering  Science 
FT-16.  MP-4  (0.00.0.00) 
059550-0001-SA 

GRND-H20  Sampled: 

21  MAR  98  Prepared: 

6CFID-K1A  Dilution: 


20  MAR  98 

N/A 

20 


Result  Qualifier  RL 


1300 


B 


10 


Received: 

21  MAR 

Analyzed: 

27  MAR 

MOL 

Units 

1.0 

ug/L 

B  =  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Environmaital 

Services 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
F-16.  MW-3  (0.00.0.00) 

059550-0002-SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  N/A 

GCFID-KIA  Dilution:  1.0 


Parameter 


Resul t  Dual i f i er  RL 


Received:  21  MAR  98 
Analyzed:  25  MAR  98 


MDL  Units 


Methane 


11  8 


0.50  0.052  ug/L 


B  =  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Client  Name; 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 

Methane 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


A  62 


^uanterra 

Environmental 

Services 


Parsons  Engineering  Science 
FT-16.  MW-7  (0.00.0.00) 

059550- 0003 -SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  N/A 

GCFID-KIA  Dilution:  1.0 

Result  Qualifier  RL 


Received;  21  MAR  98 
Analyzed:  25  MAR  98 

MDL  Units 


27  B 


0.50  0.052  ug/L 


B  =  Compound  is  also  detected  in1i»  blank. 

Reported  By;  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Client  Name; 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parameter 

Methane 


Environmental 

Services 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Parsons  Engineering  Science 
FT-16.  SB-1  (0.00.0.00) 
059550-0004-SA 
GRND-H20 
21  MAR  98 
GCFID-KIA 


Sampled:  20  MAR  98 
Prepared;  N/A 
Dilution:  20 


Result  Qualifier  RL 
720  B  10 


Received:  21  MAR  98 
Analyzed:  27  MAR  98 


MDL  Units 
1.0  ug/L 


B  =  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


^uanterra 

Environmental 

Services 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


Client  Name; 
Client  ID: 
LAB  ID; 
Matrix; 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
FT-16.  SB-3  (0.00.0.00) 
059550- 0005 -SA 
GRND-H20 
21  MAR  98 
GCFID-KIA 


Sampled:  20  MAR  98 
Prepared:  N/A 
Dilution:  25 


Parameter 


Result  Qualifier  RL 


Methane 


1500  B  12 


Received;  21  MAR  98 
Analyzed:  27  MAR  98 


MDL 

Units 

1.3 

ug/L 

B  =  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Aw)roved  By;  Cynthia  Prentice 


A  35 


Environmental 

Services 


Method  EPA-9  RSK-175  by  6C/FID 
Method  EPA-9  RSK-175 


Client  Name; 
Client  ID; 
LAB  ID; 
Matrix; 
Authorized; 
Instrument; 


Parsons  Engineering  Science 
FT-16.  MW-4  (0.00,0.00) 


059550-0017-SA 
GRN0-H20 
21  MAR  98 
GCFID-KIA 


Sampled;  20  MAR  98 
Prepared:  N/A 
Dilution;  10 


Parameter 


Result  Qualifier  RL 


Received;  21  MAR  98 
Analyzed:  27  MAR  98 


MDL  Units 


Methane 


330  B 


5.0  0.52  ug/L 


B  >=  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterra -Austin  Approved  By:  Cynthia  Prentice 


Method  EPA-9  RSK-175  by  GC/FID 
Method  EPA-9  RSK-175 


A  »6 

f^uanterra 

Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
FT-16.  MW-20  (0.00.0.00) 

059550- 0018 -SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  N/A 

6CFID-K1A  Dilution:  10 


Parameter  Result  Qualifier 

Methane  290  8 


Received:  21  MAR  98 
Analyzed:  27  MAR  98 


MDL  Units 
0.52  ug/L 


8  =  Compound  is  also  detected  in  the  blank. 

Reported  By:  Quanterr a -Austin  Approved  By:  Cynthia  Prentice 


Environmental 

Services 


QC  LOT  ASSIGNMENT  REPORT 

Subcontracted  to  Quanterra  Lab 

Laboratory 

Sample  Number 

QC  Matrix 

QC  Category 

QC  Lot 
(DCS) 

Nund>er 

QC  Run  Number 
(SCS/BLANK) 

059550- 0001 -SA 

059550- 0002 -SA 
059550-0002-MS 

059550 -0002 -SO 

059550- 0003 -SA 

059550- 0004 -SA 

059550- 0005 -SA 

059550- 0017 -SA 

059550- 0018 -SA 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

6AS-AUS-A 

GAS-AUS-A 

GAS-AUS-A 

GAS-AUS-A 

GAS-AUS-A 

GAS-AUS-A 

GAS-AUS-A 

GAS-AUS-A 

GAS-AUS-A 

27  MAR 
25  MAR 
25  MAR 
25  MAR 
25  MAR 
27  MAR 
27  MAR 
27  MAR 
27  MAR 

98-Sl 

98-Sl 

98-Sl 

98-Sl 

98-Sl 

98-Sl 

98-Sl 

98-Sl 

98-Sl 

27  MAR  98-Sl 
25  MAR  98-Sl 
25  MAR  98-Sl 
25  MAR  98-Sl 
25  MAR  98-Sl 
27  MAR  98-Sl 
27  MAR  98-Sl 
27  MAR  98-Sl 
27  MAR  98-Sl 

A  88 

^uanterra 


Environmental 
Services 


LABORATORY  CONTROL  SAMPLE  REPORT 
Subcontracted  to  Quanterra  Lab 
Project:  059550 


Category:  GAS*AUS*A 
Matrix:  AQUEOUS 

QC  Run:  27  MAR  98-Sl 
Concentration  Units: 

Analyte 

Methane 

Ethane 

Ethene 


Category:  GAS-AUS-A  ( 
Matrix:  AQUEOUS 

QC  Run:  25  MAR  98-Sl 
Concentration  Units: 


Gases  by  Method  AUS  GC-0019  (Quanterra -Austin) 

Date  Analyzed:  27  MAR  98 

U9/L  _ _  _ _ 


ug/L 


Analyte 

Methane 

Ethane 

Ethene 


Spiked 

Measured 

LCS 

Limits 

34.5 

32.1 

93 

70-130 

64.7 

55.8 

86 

70-130 

60.4 

52.7 

87 

70-130 

GC-0019 

(Quanterra -Austin) 

Date  Analyzed:  25 

MAR  98 

Concentration 

Accuracy(5;) 

Spi ked 

Measured 

LCS 

Limits 

34.1 

33.2 

97 

70-130 

63.9 

57.7 

90 

70-130 

59.6 

54.2 

91 

70-130 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


F^uanterra 

Environmental 

Services 


•METHOD  BLANK  REPORT 

Subcontracted  to  Quanterra  Lab 
Project:  059550 


Test:  6ASES-AUSTIN-MDL-A  Method  EPA-9  RSK-175  by  GC/FID 

QC^Loti  27^MAR^98-S1  QC  Run:  27  MAR  98-Sl  Date  Ana 


Analyte  Result 

Methane 

QC  Lot:  25  MAR  98-Sl  QC  Run:  25  MAR  98-Sl 


Analyte 

Methane 


Result 


Date  Analyzed:  27  MAR  98 


0.12  J 


Units  RL 

I  ug/L  0.50 

Date  Analyzed:  25  MAR  98 


Units 


0.26  J 


MDL 

0.052 

MDL 

0.052 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 


^  A  90 

^uanterra 

Environmental 

Services 


MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  QC  REPORT 
Subcontracted  to  Quanterra  Lab 
Project;  059550 


Category:  6AS-AUS-A  Gases  by  Method  AUS  fiC-0019  (Quanterra -Austin) 

Matrix:  AQUEOUS 

Sample:  059558-0011 

MS  Run:  27  MAR  98-Sl 

Units:  ug/L 


Analyte 

Methane 

Ethane 

Ethene 


Concentration 

Sample  MS  MSD 

Result  Result  Result 


Amount  X  Recov.  RPD 

Spiked  Recovery  Accep.  RPD  Accept 
MS  MSD  MS  MSD  Limits  MS -MSD  Limits 


17 

ND 

ND 


B  53.1  8  56.1  B  33.8 

NA  NA  60.0 

NA  NA  60.0 


34.2 

107 

114 

70-130 

4.4 

60.0 

NC 

NC 

70-130 

NC 

60.0 

NC 

NC 

70-130 

NC 

30 

30 

30 


6AS-AUS-A  Gases  by  Method  AUS  GC-0019  (Quanterra -Austin) 


Matrix: 

Sample: 

MS  Run: 
Units: 

AQUEOUS 

059550-0002 

25  MAR  98-Sl 
ug/L 

Analyte 

Sample 

Result 

Concentration 

MS  MSD 

Result  Result 

Amount 
Spiked 
MS  MSD 

X  Recov.  RPD 

Recovery  Accep.  RPD  Accept 
MS  MSD  Limits  MS -MSD  Limits 

Methane 

Ethane 

Ethene 

11 

ND 

ND 

B  41.1 

NA 

NA 

43.0 

NA 

NA 

33.5  33.5 
60.0  60.0 
60.0  60.0 

90  96  70-130  4.6  30 

NC  NC  70-130  NC  30 

NC  NC  70-130  NC  30 

B  =  Compound  is  also  detected  in  the  blank. 

NA  *=  Not  Applicable 

NC  >=  Not  Calculated,  calculation  not  applicable. 

ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


Hethod  504  •  EDB 
Method  504 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
FT-16.  MP-4  (0.00.0.00) 
059550- 0001 -SA 
GRND-H20 


21  MAR  98 
GCFID-I 


Parameter 

EDB  (1.2-Dibromoethane) 
Surrogate 

1.1.1. 2 -Tetrachl oroethane 


Sampled:  20  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 

Recovery 
92.0 


A  91 

^uanterra 


Environmental 

Services 


Received:  21  MAR  98 
Analyzed:  31  MAR  98 

RL  MDL  Units 

0.020  0.0060  ug/L 

Acceptable  Range 
X  80  -  120 


ND  =  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


A  92 

^uanterra 

Environmental 

Services 

Method  FL'PRO  -  TPH  (C8-C40) 

Method  FL-PRO 


Client  Name: 
Client  10: 

LAB  TD: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

FT-16.  MP-4  (0.00.0.00) 

059550- 0001 -SA 

GRND-H20  Sampled:  20  MAR  98 

21  tWR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  1.0 

Received:  21  MAR  98 
Analyzed:  02  APR  98 

Parameter 

Result  Qualifier 

RL 

MDL  Units 

TPH  (C8-C40) 

7.1 

0.50 

0.19  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

111 

64 

X 

X 

33  -  162 

10  -  109 

Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Method  FL-PRO  •  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SOBO-3  (4.00.5.50) 


059550- 0009 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  17  MAR  98 
Prepared:  30  MAR  98 
Dilution:  5.0 


Parameter 


Result  Qualifier  RL 


Received:  21  MAR  98 
Analyzed:  01  APR  98 

MDL  Units 


TPH  (C8-C40) 


690 


54  49  mg/kg 


Surrogate 


Recovery  Acceptable  Range 


o-Terphenyl 

Nonatriacontane 


ND  X  22  -  166 

ND  X  10  -  192 


ND  =  Not  Detected 
Reported  By:  Quanterra-Tarapa 


Approved  By:  Cynthia  Prentice 


Environmental 

Services 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 


SOBO-5  (2.00.3.00) 
059550- 0010 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  17  MAR  98 
Prepared:  30  MAR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


TPH  (C8-C40) 


9.0  J  11 


Surrogate 

o-Terphenyl 
Nonatri acontane 


Recovery 

85  X 

42  X 


Received:  21  MAR  98 
Analyzed:  01  APR  98 


MDL  Units 

9.9  mg/kg 

Acceptable  Range 

22  -  166 
10  -  192 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Quanterra -Tampa  Approved  By:  Cynthia  Prentice 


Method  FL-PRO  -  TPH  (C8'C40) 
Method  FL-PRO 


A  95 

^uanterra 

Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SOBO-4  (4.00.5.50) 


059550- 0011 -SA 
SOIL 

21  MAR  98 
GCFID-I 


Sampled:  17  MAR  98 
Prepared:  30  MAR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


Received:  21  MAR  98 
Analyzed:  01  APR  98 

MDL  Units 


TPH  (C8-C40) 


7.4  J  12  11  mg/kg 


Surrogate 


Recovery  Acceptable  Range 


o-Terphenyl 

Nonatriacontane 


80  X  22  -  166 

43  X  10  -  192 


J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Quanterra -Tampa  Approved  By:  Cynthia  Prentice 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


_  A  96 

^uanterra 

Environmental 

Services 


Client  Name: 
Client  ID: 
LAB  ID: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 
SOBO-4  (7.00.8.00) 


059550-0012-SA 

SOIL 

21  MAR  98 
GCFID-I 


Sampled:  17  MAR  98 
Prepared:  30  MAR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


TPH  (C8-C40) 


ND 


12 


Received:  21  MAR  98 
Analyzed:  01  APR  98 

MDL  Units 
11  mg/kg 


Surrogate 


Recovery  Acceptable  Range 


o-Terphenyl 

Nonatriacontane 


83  X  22  -  166 

51  X  10  -  192 


ND  =  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Cynthia  Prentice 


^uanterra 

Environmental 

Services 


Received:  21  MAR  98 
Analyzed:  01  APR  98 

MDL  Units 

12  mg/kg 

Acceptable  Range 

22  -  166 
10  -  192 


J  -  Result  is  detected  belcw  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Quanterra -Tampa  .^proved  By:  Cynthia  Prentice 


Method  FL-PRO  -  TPH  (C8-C40) 
Method  FL-PRO 


A  98 

^uanterra 


EnvironmentaJ 
Services 


Client  Name: 
Client  ID: 
LAB  10: 
Matrix: 
Authorized: 
Instrument: 


Parsons  Engineering  Science 


SOBO-6  (2.00.3.50) 

059550-0014-SA 

SOIL 

21  MAR  98 
GCFID-I 


Sampled:  18  MAR  98 
Prepared:  30  MAR  98 
Dilution:  1.0 


Parameter 


Result  Qualifier  RL 


Received:  21  MAR  98 
Analyzed:  01  APR  98 

MOL  Units 


TPH  (C8-C40) 


12 


12  11  mg/kg 


Surrogate 


Recovery 


Acceptable  Range 


o-Terphenyl 

Nonatriacontane 


88  X  22  •  166 

59  X  10  -  192 


Reported  By;  Quanterra -Tampa 


Approved  By:  Cynthia  Prentice 


Environmental 

Services 


Method  FL-PRO  •  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrimient: 

Parsons  Engineering  Science 

SOBO-6  (6.00.7.00) 

059550-0015-SA 

SOIL  Sampled:  18  MAR  98 

21  MAR  98  Prepared:  30  MAR  98 

GCFID-I  Dilution:  1.0 

Received:  21  MAR  98 
Analyzed:  01  APR  98 

Parameter 

Result  Qualifier  RL 

HDL  Units 

TPH  (C8-C40) 

7.9  J  12 

11  mg/kg 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

83  X 

89  X 

22  -  166 

10  -  192 

J  =  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration. 
Reported  By:  Quanterra -Tampa  Approved  By:  Cynthia  Prentice 


Method  504  -  EDB 
Method  504 


A  100 

^uanterra 


Environmental 

Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument: 

Parameter 

EDB  (1.2-Dibromoethane) 

Surrogate 

1,1,1, 2 -Tetrachl oroethane 


Sampled:  20  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier  RL 

ND  0.020 

Recovery 

94.0  X 


Received:  21  MAR  98 
Analyzed:  31  MAR  98 

MDL  Units 
0.0060  ug/L 
Acceptable  Range 
80  -  120 


Parsons  Engineering  Science 
FT-16.  MW-4  (0.00,0.00) 
059550-0017-SA 
GRND-H20 
21  MAR  98 
GCFID-I 


ND  =  Not  Detected 
Reported  By:  Quanterra- Tampa 


Approved  By:  Lynn  S.  Calvin 


%^uanterra 

Environmental 

Services 

Method  FL-PRO  •  TPH  (C8-C40) 

Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

FT-16.  MW-4  (0.00,0.00) 

059550-0017-SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  1.0 

Received;  21  MAR  98 
Analyzed:  02  APR  98 

Parameter 

Result  Qualifier 

RL 

MDL  Units 

TPH  (C8-C40) 

ND 

0.50 

0.19  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

o-Terphenyl 

Nonatriacontane 

90 

66 

X 

X 

33  -  162 

10  -  109 

ND  =  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


102 


^uanterra 


Environmental 
Services 


Client  Name: 

Client  ID: 

LAB  ID: 

Matrix: 

Authorized: 

Instrument : 

Parameter 

EDB  (1.2-Dibromoethane) 

Surrogate 

1,1,1, 2 -Tetrachl oroethane 


Sampled:  20  MAR  98 
Prepared:  31  MAR  98 
Dilution:  1.0 

Result  Qualifier 

ND 

Recovery 

91.0 


Received:  21  MAR  98 
Analyzed:  31  MAR  98 

RL  MDL  Units 

0.020  0.0060  ug/L 

Acceptable  Range 
X  80  -  120 


Method  504  -  EDB 
Method  504 

Parsons  Engineering  Science 
FT-16.  MW-20  (0.00,0.00) 

059550-0018-SA 
GRND-H20 
21  MAR  98 
GCFID-I 


ND  =  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


Environment^ 

Services 


Method  FL-PRO  •  TPH  (C8-C40) 
Method  FL-PRO 


Client  Name: 
Client  ID: 

LAB  ID: 
Matrix: 
Authorized: 
Instrument: 

Parsons  Engineering  Science 

F-16,  MW-20  (0.00,0.00) 

059550-0018-SA 

GRND-H20  Sampled:  20  MAR  98 

21  MAR  98  Prepared:  26  MAR  98 

GCFID-I  Dilution:  1.0 

Received:  21  MAR  98 
Analyzed:  02  APR  98 

farameter 

Result  Qualifier 

RL 

MDL  Units 

TPH  (C8-C40) 

ND 

0.50 

0.19  mg/L 

Surrogate 

Recovery 

Acceptable  Range 

0 -Ter phenyl 

Nonatriacontane 

97 

74 

X 

X 

33  -  162 

10  -  109 

tilD  «  Not  Detected 
Reported  By:  Quanterra -Tampa 


Approved  By:  Lynn  S.  Calvin 


A  104 

^uanterra 

Environmental 

Services 


QC  LOT  ASSIGNMENT  REPORT 
Sent  OUT  to  Subcontractors 

Laboratory 

Sample  Number 

QC  Matrix 

QC  Category 

QC  Lot  Number 
(DCS) 

QC  Run  Number 
(SCS/BLANK) 

059550- 0001 -SA 

059550- 0001 -SA 

059550- 0009 -SA 

059550-0010 -SA 
059550-0011-SA 

059550- 0012 -SA 

059550- 0013 -SA 

059550- 0014 -SA 
059550-0015-SA 
059550-0017-SA 
059550-0017-SA 
059550-0018-SA 
059550-0018-SA 

AQUEOUS 

AQUEOUS 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

AQUEOUS 

AQUEOUS 

AQUEOUS 

AQUEOUS 

TPHFLPROA 

504-PAR-A 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROS 

TPHFLPROA 

504-PAR-A 

TPHFLPROA 

504-PAR-A 

26  MAR  98-Sl 

31  MAR  98-Sl 

30  MAR  98-Sl 

30  MAR  98-Sl 

30  MAR  98-Sl 

30  MAR  98-Sl 

30  MAR  98-Sl 

30  MAR  98-Sl 

30  MAR  98-Sl 

26  MAR  98-Sl 

31  MAR  98-Sl 

26  MAR  98-Sl 

31  MAR  98-Sl 

26  MAR  98-Sl 
31  MAR  98-Sl 
30  MAR  98-Sl 
30  MAR  98-Sl 
30  MAR  98-Sl 
30  MAR  98-Sl 
30  MAR  98-Sl 
30  MAR  98-Sl 

30  MAR  98-Sl 
26  MAR  98-Sl 

31  MAR  98-Sl 
26  MAR  98-Sl 
31  MAR  98-Sl 

105 


plicate  control  sample  report 

nt  OUT  to  Subcontractors 
oject:  059550 


tetnry:  irnruriw/n  . 

tri?^  AQUEOUS 

26  MAR  98.S1 

.ncentration  Units:  mg/L 


alyte 

'H  (C8*C40) 

jrrogate 

-Terphenyl 

onatriacontane 


Concentration 
A  Measured 


Spiked 

1.70  1.70  1.53 

Concentration 


Spiked 


0.100 

0.600 


Measured 
DCSl  Qua!  DCS2  Qual 

0.102  0.0938 
0.318  0.366 


egory  504-PAR-A  EOB  -  Method  504  -  Cape  Canaveral 

';rix:  AQUEOUS 

Lot:  31  MAR  98 -SI 

ir^ntrati on  Uni t s :  ug/L 

^  Concentration 


irentr 


Measured 


j  (1,2-Dibromoethane) 
rrogate 


0.200  0.200  0.206 
Concentration 


Spiked 


Measured 
DCSl  Qual  DCS2  C 

0.432  0.427 


[  1 . 2-Tetrachloroethane  0 . 400 

tegory:  TPHFLPROS  Method  FL-PRO.  TPM  (C8-C40) 

trix:  SOIL 

lot:  30  MAR  98-Sl 

ncentration  Units:  mg/kg 

Concentration 


ilyte 

i  (C8-C40) 
rrogate 


56.7 


Measured 
DCSl  Qual  DCS2  C 

46.8  46.0 


^uanterra 


Environmental 

Services 


Date  Analyzed: 

02  APR  98 

AVG 

Accuracy 

Average(t) 

DCS  Limits 

Precision 

(RPD) 

DCS  Limit 

1.62 

95  55-118 

11  20 

Accuracy 

Averaged) 

DCS  Limits 

98  33-162 

57  10-109 

Date  Analyzed 

:  31  MAR  98 

1  AVG 

Accuracy 
Average(t) 
DCS  Limits 

Precision 

(RPD) 

DCS  Limit 

0.203 

102  75-126 

3.0  20 

1 

Accuracy 
AverageCt) 
DCS  Limits 

107  80-120 

Date  Analyzed:  31  MAR  98 

al  AVG 

Accuracy 
Average(t) 
DCS  Limits 

Preci Sion 
(RPD) 
DCS  Limit 

46.4 

82  63-135 

1.7  25 

Concentration 

Ttoiked  Measured 


Accuracy 
AverageCt) 
DCS  Limits 


lations  are 


performed  before  minding  to  avoid  round-off  errors  in 


calculated  results. 


A  108 
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METHOD  BLANK  REPORT 

Sent  OUT  to  Subcontractors 

Project:  059550 

Test:  TPH-FL'PRO-OITT-A  Method  FL-PRO  •  TPH  (C8-C40) 

Matrix:  AQUEOUS 

QC  Lot:  26  MAR  98-Sl  QC  Run: 

26  MAR  98-Sl 

Date  Analyzed:  02  APR  98 

Analyte 

Result 

Units  RL 

MDL 

TPH  (C8-C40) 

ND 

mg/L  0.50 

0.19 

Test:  504 -PAR -OUT -A  Method  504  -  EDB 

Matrix:  AQUEOUS 

QC  Lot:  31  MAR  98-Sl  QC  Run: 

31  MAR  98-Sl 

Date  Analyzed:  31  MAR  98 

Analyte 

Result 

Units  RL 

MDL 

EDB  (1.2-Dibroinoethane) 

ND 

ug/L  0.020 

0.0060 

Test:  TPH-FL-PRO-OUT-S  Method  FL-PRO  -  TPH  (C8-C40) 

Matrix:  SOIL 

QC  Lot:  30  MAR  98-Sl  QC  Run: 

30  MAR  98-Sl 

Date  Analyzed:  31  MAR  98 

Analyte 

Result 

Units  RL 

MDL 

TPH  (C8-C40) 

ND 

mg/ kg  10 

9.0 

ND  =  Not  Detected 


^uantem 

Environments! 

Services 


WTRIX  SPIKE/HATRIX  SPIKE  DUPLICATE  QC  REPORT 
Sent  OUT  to  Subcontractors 
Project:  059550 


Category:  TPHFLPROA  TPH  -  Method  FL-PRO  •  Florida  TPH  Method 

Matrix:  AQUEOUS 

Sample:  059558-0010 

MS  Run:  26  MAR  98-Sl 

Units:  mg/L 


Sample 

Analyte  Result 

TPH  (C8-C40)  ND 


Concentration 

Amount 


NS 

MSD 

Spiked 

Result 

Result 

NS  MSD 

3.2 

3.7 

3.4  3.4 

X  Recov.  RPD 

Recovery  Accep.  RPD  Accept 
MS  MSD  Limits  MS-MSD  Limits 

94  108  41-101  15  20 


Surrogates 


^Recovery 


Rec.  Accept.  Limits 


92.0  95.2  no 

75.0  55.8  54.9 


o-Terphenyl 

Nonatriacontane 


33-162 

10-109 


ND  =  Not  Detected 

Calculations  are  performed  before  rounding  to  avoid  round-off  errors  in  calculated  results. 


mo  »2irvno 


K 

•j 


WHtT^  -  Stays  ¥iH^1ho  Sampfe;  CANAf^Y  -  Returned  to  Client  with  Report;  PtNK  •  Field  Copy 


DtsmiBirnON:  white- stays  wHh  the  Sampte:  CANARY  -  Hetumed  to  Client  with  Report:  PINK  •  Field  Copy 


A 
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f^tMan±srrsi 

SAMPLE  CHECKLIST 

Proiect  #:  S=tS50 


Project  #•  ~^~l  _ Date/Time  Received:_ 

Company  Name  &  Sampling  Sitc:_  FS 

•Cooler  #(s):  _1 _ *2-  _3 _ 

Temperatures:  I  •  S  €)>  3 _  ______  _____ 


-ztil 


Unpacking  &  Labeling  Check  Points: 

S/A  So 

1*0  □  1 .  Radiation  checkccL  record  if  reading  >  0.5  mR/hr. 

2.  Cooler  seals  intact. 

□  3.  Chain  of  custody  present. 

□  3^^  4.  Bottles  broken  and/or  are  leaking,  comment  if  yes. 

I  MOTOCRAfH  UtOKEN  BOTTLES 


□  S.  Containers  labeled,  comment  if  no. 

□  6.  pH  of  all  samples  checked  and  meet  requirements,  note  exceptions. 

□  7.  Chain  of  custody  includes ‘‘received  by”  and  “relinquished”  by  signatures, 

dates,  and  times. 

□  8.  Receipt  date(s)  >  48  hours  past  the  collection  date(s)?  If  yes,  notify  PA/PM. 

□  9.  Chain  of  custody  agrees  with  bottle  count,  comment  if  no. 

jCT  □  10.  Chain  of  custody  agrees  with  labels,  comment  if  no.  ^ 

□  11.  VOA  samples  filled  completely,  comment  if  no. 

□  JET  □  12.  VOA  bottles  preserved,  check  for  labels. 

□  13.  Did  samples  require  preservation  with  sodium  thiosul&te? 

□  □  14.  If  yes  to  #  12,  did  the  samples  contain  residual  chlorine? 

^  □  □  15.  Sediment  present  in  “D,”  dissolved,  bottles. 

□  -BT  16.  Are  analyses  with  short  holding  times  requested? 

□  ^  □  1 7.  Is  extra  sample  volume  provided  for  MS,  MSD  or  matrix  duplicates? 

□  BT  1 S.  Multiphase  samples  present?  If  yes.  comment  below. 

O  D  19.  Any  subsampling  for  volatiles?  If  yes.  list  samples. 

f  PHOTOGRAPH  MULTIPHASE  SAMPLES  || 


□  20.  Clear  picture  taken,  labeled,  and  stapled  to  project  folder. 

21 .  Subout  COC  signed  and  sent  with  samples  to  bottle  prep?  ^ 

■CT^  □  22.  Was  sample  labeling  double  checked?  . 

Comments'.  Include  action  taken  to  rc^oive  discrepancies/probiems.  Include)  a  hard  copy  of  e-mail  or  use 
more  space  js  needed. 


Initials: 
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Overview 

On  March  27,  1998,  Quanterra  Incorporated;  Denver  Laboratory  received  sixteen  aqueous  samples  from 
Parsons  Engineering  Science,  Inc. 

This  report  presents  the  analytical  results  as  well  as  supporting  information  to  aid  in  the  evaluation  and 
interpretation  of  the  data  and  is  arranged  in  the  following  order: 

Overview 

Sample  Description  Information/Analytical  Test  Requests 
Analytical  Results 
Quality  Control  Report 

Aromatic  Volatile  Organics  Data  Review 

Each  sample  was  analyzed  to  achieve  the  lowest  possible  reporting  limits  within  the  constraints  of  the 
method.  In  some  cases,  due  to  interferences  or  analytes  present  at  concentrations  above  the  linear 
calibration  range  of  the  instrument,  samples  were  diluted.  For  diluted  samples,  the  reporting  limits  are 
adjusted  relative  to  the  dilutions  required.  Quanterra  samples  059558-0001-SA,  -0002-SA,  -0008-SA,  - 
0012-SA,  -0014-SA  and  -0016-SA  were  analyzed  at  dilutions  for  Method  8020A  due  to  the 
concentration  of  target  compounds  present  in  the  samples 

Polynuclear  Aromatic  Hydrocarbons  Data  Review 

Samples  059558-0001-SA,  -0002-SA  and  -0008-SA  were  analyzed  at  dilutions  for  Method  8310  due  to 
the  concentration  of  target  compounds  in  the  samples.  The  reporting  limits  have  been  raised  accordingly. 
As  a  result  of  the  dilutions  required,  the  surrogates  were  diluted  to  less  than  detectable  concentrations  in 
these  samples. 

Dibenz(a,h)anthracene  was  recovered  above  the  upper  control  limit  in  the  laboratory  control  sample 
(LCS)  associated  with  the  Method  8310  QC  lot  26  MAR  98-01.  Because  this  would  indicate  a  high  bias 
to  the  data,  and  this  compound  was  not  detected  in  the  samples,  the  data  was  not  adversely  affected,  and 
no  further  action  was  required. 

Methane  Data  Review 

The  RSK-175  analysis  for  methane  was  performed  by  Quanterra’s  Austin  laboratory. 

Due  to  limitations  of  the  laboratory  information  management  system  (LIMS)  the  spike  amount  in  the 
duplicate  control  samples  (DCS)  represent  an  average  of  the  spike  amounts  for  the  individual  DCS. 
Therefore,  the  results  presented  in  the  summary  report  differ  slightly  from  the  results  in  the  raw  data 
package.  i 
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Samples  059558-0001-SA  ,-0002-SA,  -0006-SA,  -0008-SA,  -0012-SA,  -0014-SA  and  -0016-SA  were 
analyzed  at  dilutions  for  Methane  by  RSK-175  due  to  the  concentration  of  the  target  compound  in  the 
samples.  The  reporting  limits  have  been  raised  relative  to  the  dilutions  required. 

Total  Petroleum  Hydrocarbons  Data  Review 

Analysis  for  total  petroleum  hydrocarbons  (TPH)  by  the  FL-PRO  method  was  performed  by  Quanterra’s 
Tampa  laboratory. 

Samples  059558-0001-SA  ,-0002-SA  -  and  -0008-SA  were  analyzed  at  dilutions  for  TPH  due  to  the 
concentration  of  the  target  compound  in  the  samples.  The  reporting  limits  have  been  raised  accordingly. 
As  a  result  of  the  dilutions  required  the  surrogates  were  diluted  to  less  than  detectable  concentrations  in 
sample  059558-0008-SA. 

Method  504  Data  Review 

Analysis  for  1,2-Dibromoethane  (EDB)  by  Method  504  was  performed  by  Quanterra’s  Tampa  laboratory. 

The  1,1,1,2-tetrachloroethane  surrogate  was  recovered  above  the  upper  control  limit  in  sample  059558- 
0004-SA.  Because  this  would  indicate  a  high  bias  to  the  data,  and  EDB  was  not  detected  in  the  sample, 
no  fiuther  action  was  required  by  the  laboratory. 

With  the  above  noted  exception,  standard  analytical  protocols  were  followed  in  the  analysis  of  the 
samples  and  no  problems  were  encountered  or  anomalies  observed.  All  laboratory  quality  control 
samples  analyzed  in  conjunction  with  the  samples  in  this  project  were  within  established  control  limits. 
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Footnotes  and  Data  Qualifiers 

The  data  sheets  contained  in  this  report  may  contain  a  variety  of  footnotes  and  data  qualifiers.  Some  footnotes  are 
used  with  specific  tests;  for  example,  footnotes  used  with  the  GC/FID  Petroleum  Hydrocarbon  methods  to  indicate 
(in  the  analyst’s  judgment)  the  product  that  appears  to  be  present.  Finally,  there  are  a  number  of  general  qualifiers 
that  serve  to  identify  problems  and  pertinent  observations  made  during  sample  analysis  that  may  not  be  discussed  in 
the  Overview.  These  are  described  below: 

B  Compound  is  also  detected  in  the  blank.  The  indicated  compound  was  detected  in  the  sample  as  well  as 
the  method  blank.  Please  note  that  the  B  flag  is  not  used  when  the  sample  result  is  ND  (Not  Detected). 

G  Reporting  limit  raised  due  to  the  matrix  of  the  sample.  Indicates  that  reporting  limits  were  raised  due  to 
the  presence  of  non-target  compounds  or  other  matrix  interferences.  The  sample  may  or  may  not  have  been  diluted. 
For  inorganic  methods,  the  footnote  applies  only  to  the  flagged  analyte.  For  organic  methods,  the  footnote 
pertains  to  all  analytes  determined  by  the  method. 

J  Result  is  detected  below  the  reporting  limit  or  is  an  estimated  concentration.  Most  commonly,  a ‘T’  value 
indicates  that  the  reported  result  for  the  analyte  is  below  the  stated  reporting  limit  and  is  an  estimated 
value.  ‘T’  values  are  applied  to  organic  analytes  detected  above  the  MDL  but  below  the  reporting  limit 
and  for  inorganic  analytes  detected  above  the  IDL  but  below  the  reporting  limit.  Analytes  which  are  not 
detected  at  or  below  the  reporting  limit  are  reported  as  ‘*ND”  and  do  not  have ‘T’  flags.  Because ‘T’ 
values  may  represent  false  positive  concentrations,  care  should  be  used  when  interpreting  these  data.  If 
there  is  uncertainty  about  the  quantitation  of  an  analyte  such  as  due  to  metals  serial  dilution  failure,  this 
footnote  may  also  indicate  that  a  reported  result  is  an  estimated  concentration,  even  if  it  is  above  the 
reporting  limit. 

N  Spiked  sample  recovery  not  within  limits.  This  qualifier  is  applied  to  the  parent  sample  when 
MS/MSD  recoveries  are  not  within  acceptable  limits. 

r  This  footnote  is  analyst  defined.  The  data  sheets  will  list  “r”  footnotes  with  consecutive  numbers. 

The  electronic  data  deliverable  will  show  “r”  data  qualifiers.  Please  see  datasheet  for  exact 
definition. 
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LIMs  Report  Key 


Section 

Description 

Cover  Letter 

Signature  page,  report  narrative  as  applicable. 

Sample  Description  Information 

Tabulated  cross-reference  between  the  Lab  ID  and 
Client  ID,  including  matrix,  date  and  time  sampled, 
and  the  date  received  for  all  samples  in  the  project. 

Sample  Analysis  Results  Sheets 

Lists  sample  results,  test  components,  reporting 
limits,  dates  prepared  and  analyzed,  and  any  data 
qualifiers.  Pages  are  organized  by  test. 

I  QC  LOT  Assignment  Report 

Cross-reference  between  lab  IDs  and  applicable  QC 
batches  (DCS,  LCS,  Blank,  MS/SD,  DU) 

Duplicate  Control  Sample  Report 

Percent  recovery  and  RPD  results,  with  acceptance 
limits,  for  the  laborator>*  duplicate  control  samples 
for  each  test  are  tabulated  in  this  report.  These  are 
measures  of  accuracy  and  precision  for  each  test. 
Acceptance  limits  are  based  upon  laboratory 
historical  data. 

Laboratory  Control  Sample  Report 

Percent  recovery  results  for  a  single  Laboratory 
Control  Sample  (if  applicable)  are  tabulated  in  this 
report,  with  ^e  applicable  acceptance  limits  for 
each  test. 

Matrix  Spike/Matrix  Spike  Duplicate  Report 

Percent  recovery  and  RPD  results  for  matrix- 
specific  QC  samples  and  acceptance  limits,  where 
applicable.  This  report  can  be  used  to  assess  matrix 
effects  on  an  analysis. 

Single  Control  Sample  Report 

A  tabulation  of  the  surrogate  recoveries  for  the 
blank  for  organic  analyses. 

Method  Blank  Report 

A  summary  of  the  results  of  the  analysis  of  the 
method  blank  for  each  test. 

List  of  Abbreviations  and  Terms 


Abbreviation 

Term 

Abbreviation 

Term 

DCS 

Duplicate  Control  Sample 

MSD 

Matrix  Spike  Duplicate 

DU 

Sample  Duplicate 

QC  Run 

Preparation  Batch 

EB 

Equipment  Blank 

QC  Category 

LIMs  QC  Category 

FB 

Field  Blank 

QC  Lot 

DCS  Batch 

FD 

Field  Duplicate 

ND 

Not  Detected  at  or  above  the 
reporting  limit  expressed 

IDL 

Instrument  Detection  Limit 
(Metals) 

QC  Matrix 

Matrix  of  the  laboratory 
control  sample(s) 

LCS 

Laboratory  Control  Sample 

RL 

Reporting  Limit 

MB 

Method  Blank 

QC 

Quality  Control 

MDL 

Method  Detection  Limit 

SA 

Sample 

MS 

Matrix  Spike 

SD 

Spike  Duplicate 

RPD 

Relative  Percent  Difference 

TB 

Trip  Blank 

mg/L  or  mg/kg  (usually) 

ppb  (part-per- 
billion) 

ug/L  or  ug/kg  (usually) 

II  QUAL 

Qualifier  flag 

DIL 

Dilution  Factor 

mWORD\RKPK£Y.DOC 
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SAMPLE  DESCRIPTION  INFORMATION 
for 

Parsons  Engineering  Science 


Lab  ID  Client  ID 

059558- 0001 -SA  BX-MW-20 
059558-0002-SA  BX-MP-2 
059558-0003-SA  FT-16,  MP-l 
059558-0004-SA  FT-16.  MP-2 
059558-0005-SA  FT-16.  SB-2 
059558-0006-SA  FT-16.  MP-3 
059558-0007-SA  FT-16.  MP-3 
059558-0008-SA  BX-MW-03 
059558-0009-SA  BX-MW-03-97 
059558-0010-SA  BX-MW-05-97 
059558-0010-MS  BX-MW-05-97 
059558-0010-SD  BX-MW-05-97 
059558-0011-SA  MW-01 
059558-0011-MS  MW-01 
059558-0011-SD  MW-01 
059558-0012-SA  BX-MW-05 
059558-0013-SA  BX-MW-08-97 
059558-0014-SA  BX-MW-07 
059558-0015-SA  MP-3 
059558-0016-SA  MP-l 


Sampled  Received 
Matrix  Date  Time  Date 

GRND-H20  22  MAR  98  07:00  23  MAR  98 
GRND-H20  22  MAR  98  07:30  23  MAR  98 
GRND-H20  21  MAR  98  09:00  23  MAR  98 
GRND-H20  21  MAR  98  10:00  23  MAR  98 
GRND-H20  21  MAR  98  11:15  23  MAR  98 
GRND-H20  21  MAR  98  12:15  23  MAR  98 
GRND-H20  22  MAR  98  07:00  23  MAR  98 
GRND-H20  22  MAR  98  13:15  23  MAR  98 
GRND-H20  22  MAR  98  16:30  23  MAR  98 
GRND-H20  22  MAR  98  10:00  23  MAR  98 
GRND-H20  22  MAR  98  10:00  23  MAR  98 
GRND-H20  22  MAR  98  10:00  23  MAR  98 
GRND-H20  22  MAR  98  11:30  23  MAR  98 
GRND-H20  22  MAR  98  11:30  23  MAR  98 
GRND-H20  22  MAR  98  11:30  23  MAR  98 
GRND-H20  22  MAR  98  08:45  23  MAR  98 
GRND-H20  22  MAR  98  14:30  23  MAR  98 
GRND-H20  22  MAR  98  15:30  23  MAR  98 
GRND-H20  22  MAR  98  17:30  23  MAR  98 
GRND-H20  22  MAR  98  18:30  23  MAR  98 
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ANALYTICAL  TEST  REQUESTS 
for 

Parsons  Engineering  Science 


Page  1  of  2 


Lab  ID:  Group  Custom 

059558  Code  Analysis  Description  Test? 


0001  -  0002.  A  Method  EPA-9  RSK-175  by  GC/FID  Y 

0008  AFCEE  N 

Nitrate,  Ion  Chromatography  N 

Prep  •  Total  Metals,  Furnace  AA  N 

AFCEE  N 

Lead,  Furnace  AA  (Totals)  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8C20A  with  MTBE  &  TMBs  Y 
GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

Method  FL-PRO  -  TPH  (C8-C40)  N 

Prep  -  TPH  (C8-C40)  N 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 

AFCEE  N 

Prep  -  Polynuclear  Aromatic  Hydrocarbons  -  HPLCN 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons.  HPLC  N 

0011  •  0014.  B  Method  EPA-9  RSK-175  by  GC/FID  Y 

0016  AFCEE  N 

Nitrate,  Ion  Chromatography  N 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

0005  ,  0015  C  GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

0003  -  0004  D  Prep  -  Total  Metals.  Furnace  AA  N 

AFCEE  N 

Lead.  Furnace  AA  (Totals)  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 
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ANALYTICAL  TEST  REQUESTS 
for 

Parsons  Engineering  Science 


Page  2  of  2 


Lab  ID:  Group 

059558  Code  Analysis  Description 


Method  FL-PRO  ■  TPH  (C8-C40)  N 

Prep  -  TPH  (C8-C40)  N 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 

AFCEE  N 

Preo  -  Polynuclear  Aromatic  Hydrocarbons  -  HPLCN 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 

Method  504  •  EDB  N 

Prep-1.2-Dibromoethane  (EDB)  N 

0006  E  Method  EPA-9  RSK-175  by  GC/FID  Y 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 


0007  F  AFCEE 

Nitrate,  Ion  Chromatography 


N 

N 


Custom 

Test? 


0009  -  0010  G  Prep  -  Total  Metals,  Furnace  AA  N 

AFCEE  N 

Lead,  Furnace  AA  (Totals)  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

GC  Prep  For  Waters  N 

AFCEE  Y 

Aromatic  VOAs  by  Method  8020A  with  MTBE  &  TMBs  Y 

Method  FL-PRO  -  TPH  (C8-C40)  N 

Prep  -  TPH  (C8-C40)  N 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 

AFCEE  N 

Prep  -  Polynuclear  Aromatic  Hydrocarbons  -  HPLCN 

AFCEE  N 

Polynuclear  Aromatic  Hydrocarbons,  HPLC  N 
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LOCATION: 
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Elev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


.CONTRACTOR:  _ 

.RIG  TYPE:  6) 

.DRLG  METHOD: 

.BORING  DIA.:  _ ^ _ 

.DRLG  FLUID:  _ 


Geologic  Description 


DATE  SPUD: 
DATE  CMPL 
ELEVATION: 
TEMP: 
WEATHER: 
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NOTES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  -  Top  of  Casing 
NS  —  Not  Sampled 
SAA  -  Same  As  Above 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 


7  Water  level  drilled  |  ENGINEERING-SCIENCE.  INC. 


94DN0155,  02/28/94  at  10:52 


BORING  NO.:. 
CLIENT: 

JOB  NO.: 
LOCATION:  . 

GEOLOGIST:  . 
COMENTS:  . 


rT-L6 


Eiev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


.CONTRACTOR: 
.RIG  TYPE: 
.DRLG  METHOD: 
.BORING  DIA.: 
.DRLG  FLUID: 


Geologic  Description 


Pus/' 


DATE  SPUD 
DATE  CMPL 
ELEVATION: 
TEMP: 
WEATHER: 
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Somple  Somple  Penet 
No.  Depth  (ft)  Type  Res 


TZ? 

y^o  ot>c>(l^ 


NOTES 

-  Below  Ground  Surface 

-  Ground  Surface 

-  Top  of  Casing 

-  Not  Sampled 

-  Same  As  Above 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 

▼  Water  level  drilled 


94DN0155.  02/28/94  at  10:52 


BORING  NO.: 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMENTS: 


^  C^C> 


B>  Lcf^{ 


.CONTRACTOR: 
.RIG  TYPE: 
.DRLG  METHOD: 
.BORING  DIA.: 
.DRLG  FLUID: 
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DATE  SPUD: 
DATE  CMPL 

Elevation: 

TEMP: 

WEATHER: 


94DN0155.  02/28/94  ot  10:52 
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BORING  NO.: 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMENTS: 


(y _ 


Pro-  US 
file  CS 


.CONTRACTOR: 
.RIG  TYPE: 
.DRLG  METHOD: 
.BORING  DIA.: 
.DRLG  FLUID: 


Geologic  Description 


5p^jq 

39  Q^p|_ 
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-  TEMP: 


C4/VP^ 

'4z>  45«»>'€ 
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NOTES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  -  Top  of  Casing 
NS  -  Not  Sampled 
SAA  —  Same  As  Above 


94DN0155,  02/28/94  at  10:52 


WEATHER: 


Somple 


No.  Depth  (ft) 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 

▼  Water  level  drilled 


BORING  NO. 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMENTS: 


Elev  Depth 

(ft)  (ft) 


CONTRACTOR: 
RIG  TYPE: 

DRLG  METHOD: 
BORING  DIA.: 
DRLG  FLUID: 


Geologic  Description 


DATE  SPUD 
DATE  CMPL 
ELEVATION: 
TEMP: 
WEATHER: 


Somple  [Somple  Penet 
No.  Depth  (ft)  Type  Res 
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NOTES 

—  Below  Ground  Surface 

—  Ground  Surface 

—  Top  of  Casing 

—  Not  Sampled 

—  Same  As  Above 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 


Water  level  drilled 


94DN0155.  02/28/94  ot  10:52 


BORING  NO. 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMENTS: 


CONTRACTOR: 
.RIG  TYPE: 


DATE  SPUD: 
_  DATE  CMPL: 
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.DRLG  MFTHOn-  Oi(^e^>  P*^»rf  elevation 


.BORING  DIA.: 
.DRLG  FLUID: 


TEMP: 

WEATHER: 


/bueh.c/r:>i  - 


94DN0155,  02/28/94  at  10:52 


INSTALLATION  DATE 


MONITORING  WELL  INSTALLATION  RECORD 

_  WELL  NUI 


_ WELL  NUMBER 

_  LOCATION 

GROUND  SURFACE  ELEVATION  _ 


_C^,75  '  PI/4SL0T  SIZE 
'borehole  DIAMETER 
ES  REPRESENTATIVE 
DRILLING  CONTRACTOR  _ 


JOB  NAME  >  r 

JOB  NUMRFR'~?3I  _ INSTALL 

DATUM  ELEVATION  _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ 
SCREEN  DIAMETER  &  MATERIAL 
RISER  DIAMETER  &  MATERIAL 

GRANULAR  BACKFILL  MATERIAL  - 

DRILLING  METHOD  _ Di^WCr  P/9lA/T~ 


VENTED  CAP 


WELL  PROTECTOR  -s 
GROUND  SURFACE -7 


LOCKABLE  COVER 


:  STICK  UP: 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF  — ^ 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER  ^ 
GRANULAR  MATERIAL 

SCREEN  — ^ 


LENGTH  OF  SOUD 
RISER:  ^ 


LENGTH  OF  I 
SCREEN: _ L 

SCREEN  SLOT 
SIZE: 


TOTAL  DEPTH 
OF  MONITORING 
WELL:’^  y 


GROUT 


I  I  BENTONITE 

[~~|  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  BACKRLLED 
BOREHOLE:  _ 

BACKFILLED  WITH:  — 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERINB"SCIEWCE.  INC. 


94DN0199.  03/01/94  at  10:22 


,  MONITORING  WELL  INSTALLATION  RECORD 

_ _ _  VIELL  NUI 

_ INSTALLATION  DATE  ~?l  (*?/ LOCATION 


JOB  NAME  I 

JOB  NUMBER  _ INST/> 

DATUM  ELEVATION  _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT 
SCREEN  DIAMETER  &  MATERIAL 
RISER  DIAMETER  &  MATERIAL 

GRANULAR  BACKFILL  MATERIAL  - - - 

DRILLING  METHOD  nA^\v/^fie(*V/X 


_ . _ ^  WELL  NUMBER 

^I^SZZ  LOCATION 
GROUND  SURFACE  ELEVATION  _ 


AP'V 


_ OiA-  SLOT  SIZE 

BOREHOLE  DIAMETER _ ! 

ES  REPRESENTATIVE _ 1 

DRILLING  CONTRACTOR  _ 


VENTED  CAP 


WELL  PROTECTOR  ^ 
GROUND  SURFACE -7 


LOCKABLE  COVER 


STICK  UP 


.  Ob' 


THREADED  COUPLING 


SOUD  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF  — ^ 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER 
GRANULAR  MATERIAL 

SCREEN  — ^ 


LENGTH  0 
RISER: 


I^SpUD 


LENGTH  OF  . 
SCREEN: _ L 

SCREEN  SLOT, 
SIZE: 


TOTAL  DEPTH 
OF  MONITORING/ 
WELL:  -S.  ^ 


GROUT 


I  I  BENTONITE 

p~l  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE: 

BACKFILLED  WITH: 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERING-SCIENCE,  INC. 


94DN0199.  03/01/94  at  10:22 


MONITORING  WELL  INSTALLATION  RFCORD 
JOB  NAME  Ahl  C  pr->  L  _ well  nui 


— j _  WELL  NUMBER 

3/n/^  ^  LOCATION  Pr-<  ^ 


GROUND  SURFACE  ELEVATION 


JOB  NUMBER  I73l  _ INSTALLATION  DATE  3/ ^  LOCATlOf 

DATUM  ELEVATION  - -  GROUND  SURFACE  ELEVA 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ _ _ 

SCREEN  DIAMETER  &  MATERIAL  SLOT 

RISER  DIAMETER  &  MATERIAL  -^^14  8  cl>  fLfC>  BOREHOLE  DIAMETER 

GRANULAR  BACKFILL  MATERIAL  ^*-^0  t  ?g~  gjg  REPRESENTATIVE 

DRILLING  METHOD  - t>l  _ DRILLING  GONTRAGTf 


SLOT  SIZE  O  O 


K  C  C^'O^lS 


DRILLING  CONTRACTOR 


VENTED  CAP 


WELL  PROTECTOR 
GROUND  SURFACE y 


LOCKABLE  COVER 


STICK  UP:  _ 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF  — ^ 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER 
GRANULAR  MATERIAL 

SCREEN  — ^ 


GROUT 


I  I  BENTONITE 

r~|  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  SOLip 
RISER: 


TOTAL  DEPTH 
OF  MONITORING 
tt/ri  I  •  (  X  ' 


SCREEN 


SCREEN  SLOT 
SIZE:  ^  ^ 

LENGTH  OF  BACKFILLED 
BOREHOLE:  - 

BACKFILLED  WITH:  _ I 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERING«5CIENCE,  INC. 


94DN0199.  03/01/94  at  10:22 


MONITORING  WELL  INSTALLATION  RECORD 

R\^\C  _ FT'-I^  _  _ WFll  NUI 


JOB  NAME 

JOB  NUMBER'Z3L^2_j _ INSTALLATION  DATE 

DATUM  ELEVATION  _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ 

SCREEN  DIAMETER  &  MATERIAL  tO  PuC- 

RISER  DIAMETER  &  MATERIAL  S<-\4<;rc? 

GRANULAR  BACKFILL  MATERIAL  _ 

DRILLING  METHOD  PfdCTn-  _ 


_ _ WELL  NUMBER 

LOCATION _ 

GROUND  SURFACE  ELEVATION  _ 


_ SLOT  SIZE 

BOREHOLE  DIAMETER 
ES  REPRESENTATIVE 
DRILLING  CONTRACTOR  _ 


VENTED  CAP 


WELL  PROTECTOR  -v, 
GROUND  SURFACE y 


LOCKABLE  COVER 


STICK  UP: 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF  — ^ 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER 
GRANULAR  MATERIAL 

SCREEN - ' 


GROUT 


I  I  BENTONITE 

|~^  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OE  SQUD 
RISER:  3 


TOTAL  DEPTH 
OF  MONITORING 
WELL:  ^ 


LENGTH  OF  / 

SCREEN:  ^ 

SCREEN  SLOT 
SIZE:  ^ 

LENGTH  OF  BACKFILLED 
BOREHOLE: 

BACKFILLED  WITH: 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENBINEERiPiG«SCIENCE,  INC. 


94DN0199.  03/01/94  at  10:22 


MONITORING  WELL  DEVELOPMENT  RECORD 


Job  Number:  730308.03000  Job  Name:  AFCEE-RNA 

Lxxration  PNM  -  Person  Gen.  Station  by  Date: 

Well  Identification  _  Measurement  Datum  "Tec _ 

Pre-Development  Information  Time  fStartl:  U30 _ 

Water  Level:  /.^/^ _  Total  Depth  of  Well: 

Water  Characteristics 

Color  _ ^Clear  t^Clowfy 

Odor:^  Weak  Moderate  Strong 

Any  Films  or  Inunisdble  Material  _ 

pH _ ^Temperature  ("C) _ 

Specific  Conductance  (pS/cm) _ 

Dissolved  Oxygen  (mg^) _ 

Redox  (mV) _ 

Interim  Water  Characteristics 


Gallons  Removed  j _ 

pH  _ 

Temperature  f°C)  ll  / _ 

Specific  Conductapce(uS/cm)  - 1^1 _ 

Dissolved  Ojqrgen  (mg/LJ  l'7't _ 

Redox  (mV) _ ~~~  /(^.  H _ 

Post-Development  Information  Time  (Finish):  J  2.3  Q 

Water  Level:  //  f  ^ _  Total  Depth  of  Well:_£i£ 

Approximate  Volume  Removed:  _ 

Water  Characteristics 

Color  _ Clear 

Odor:  C^tHi6^  Weak  ^Moderate  Strong 

Any  Films  or  Immiscible  Material  tic' _ _ 

pH  li  _ ^Temperature  (°0  /  7-  Z _ 

Specific  Conductance  (uS/cm)  » 'I  I'i _ _ _ 

Dissolved  O^^gen  ixaelVi  /-  _ 

Redox  (mV) _ -ISO-  ^ _ 

Comments: 


1  :\fonns\develop.doc 


MONITORmG  WELL  DEVELOPMENT  RECORD 


Job  Number:  730308.03000 
Location  PNM  -  Person  Gen.  Station 
Well  Identification  />!  P  ^  r!  1^ 

Pre-Development  Information 

Water  Level:  3  T^’*  ' 


Job  Name:  AFCEE-RNA  ^ 

by  /au  _ Date:  i  ■  ' 

Measurement  Datum  7  €  ^ _ 

Time  (Start):_££^Lf _ 

_  Total  Depth  of  WeU:_l 


Water  Characteristics 

CxAat/^J^L  _ Clear  (^loudi^> 

Odor:  None  Weak  _  Moderate  Strong 

Aiqr  Films  or  Immiscible  Material  <^4*7^-  -c  - _ 

pH_£_t£ _ ^Temperature  f**C)  3 _ 

Specific  Conductance  tuS/cmJ  ■  hi/ _ 

Dissolved  Ojgrgen  _ 

Redox  (mV)_^lZl_i _ 

Interim  Water  Characteristics 

I  , 

Gallons  Removed  / _ 

pH _ ‘n _ 

Temperature (®C) _ /f  ^ _ 

Specific  Conductance(|iS/cm) _ 

Dissolved  Oxygen  (nig/L)_  /.o/ _ 

Redox  (mV)___2_22£_j _ 

Post-Develonment Information  Time  IFinishl:  0^  ^  _ 

Water  Level:  ^  1  _  Total  Depth  of  WeU:  7  -  7 

-)  / 

Approximate  Volume  Removed:  ' _ 

Water  Characteristics 

Color  _ dxeai  Cloutfy 

Odor:  CNone  Weak  Moderate  Strong 

AiQr  Films  or  Immiscible  Material  _ 

pH  C  ■  v5 _ ^Temperature  C’C)__£_2 _ 

Specific  Conductance  (pS/cm) _ 

Dissolved  Otgrgen  (mg/LI  /  '  / _ 

Redox  (mV) _ ~  > _ 

Comments: 


1  :\forms\develop.doc 


MONITORING  WELL  INSTALLATION  RFCQRD 

JOB  NAME  G> _ VICLL  NUMBER 

JOB  NUMBER'~7^I  _ INSTALLATION  DATE  LOCATION 


DATUM  ELEVATION  _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT 

SCREEN  DIAMETER  &  MATERIAL 

RISER  DIAMETER  &  MATERIAL  9rAc/v/uc 

GRANULAR  BACKFILL  MATERIAL  - 

DRILLING  METHOD  (>/)lA/T' 


GROUND  SURFACE  ELEVATION 

SIZE 

>2£!'bOREHOLE  DIAMETER 

_ ES  REPRESENTATIVE  Zq 

_ _  DRILLING  CONTRACTOR  _ 


VENTED  CAP 


WELL  PROTECTOR 
GROUND  SURFACE y 


LOCKABLE  COVER 


STICK  UP:  -  ^ 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF  — ^ 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER 
GRANULAR  MATERIAL 

SCREEN  — ^ 


LENGTH  OfSOLID 
RISER:  ^ 


LENGTH  OF  I 
SCREEN: _ L 

SCREEN  SLOT 
SIZE: 


TOTAL  DEPTH 
OF  MONITORING 
WELL: 


GROUT 


I  I  BENTONITE 

[~~|  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  _ 

BACKFILLED  WITH:  — 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERING-SCIENCE.  INC. 


94DN0199.  03/01/94  at  10:22 


MONITORING  WELL  INSTALLATION  RFCORD 

^ J _  WELL  NUMBER 

in«;tai I  ATiow  nAir  ”^1  inrAxiAK 


JOB  NAME  f 

JOB  NUMBER  iNiqTAi 

DATUM  ELEVATION  _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  . 
SCREEN  DIAMETER  &  MATERIAL 
RISER  DIAMETER  Sc  MATERIAL 

GRANULAR  BACKFILL  MATERIAL  .  . . . 

DRILLING  METHOD  fiCHA/X 


AP'V 


INSTALLATION  DATE 


LOCATION  _J 
GROUND  SURFACE  ELEVATION 

0(4- _ SLOT  SIZE 

^  BOREHOLE  DIAMETER _ ! 

_ ES  REPRESENTATIVE  _ j 

_ DRILLING  CONTRACTOR  _ 


L 


VENTED  CAP 


WELL  PROTECTOR 
GROUND  SURFACE -7 


LOCKABLE  COVER 


STICK  UP; 


ais' 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER 
GRANULAR  MATERIAL 

SCREEN  — 


LENGTH  01 
RISER: 


i^spui 


LENGTH  OF  . 
SCREEN: _ L 

SCREEN  SLOT* 
SIZE:  AvPst 


TOTAL  DEPTH 
OF  MONITORING/ 
WELL:  3  .  "X 


GROUT 


I  I  BENTONITE 

GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE: 

BACKFILLED  WITH: 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERING-SCIENCE.  INC. 


94DN0199.  03/01/94  at  10:22 


MONITORING  WELL  INSTALLATION  RECORD 

JOB  NAME  C - PT~>  WELL  NUMBER 

JOB  NUMBER  “?  ~^1  _ INSTALLATION  DATE  3/  ^  LOCATION  F^-i  C 

DATUM  ELEVATION  - - - GROUND  SURFACE  ELEVATION _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ _ _ _ 

SCREEN  DIAMETER  &  MATERIAL  Pt/c  SLOT  SIZE  O  <0  ! 


RISER  DIAMETER  &  MATERIAL  -Sct-f  6  c3  9^^  O  BOREHOLE  DIAMETER 


GRANULAR  BACKFILL  MATERIAL  ^hct^^cTiF 

DRILLING  METHOD  _ 


ES  REPRESENTATIVE  _ 
DRILLING  CONTRACTOR 


C  c‘\y^lS 


VENTED  CAP 


WELL  PROTECTOR 
GROUND  SURFACE -7 


LOCKABLE  COVER 


STICK  UP: 


/sx/v/Ay 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF  — ^ 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER 
GRANULAR  MATERIAL 

SCREEN 


LENGTH  OF  SOLp 
RISER: 


SCREEN:  ^ 

SCREEN  SLOT 
SIZE:  ^ 


TOTAL  DEPTH 
OF  MONJIORING 

WFI I  •  I  k  ' 


GROUT 


I  I  BENTONITE 

|~^  GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  - 

BACKFILLED  WITH:  _ I 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERINP.SCIENCE.  INC, 


94DN0199.  03/01/94  at  10:22 


MONITORING  WELL  INSTALLATION  RECORD 

Rh\C  _ T=rp.j^  ^^1 1  1^,11 


JOB  NAME  I 

JOB  NUMBER'ZSLMj _ INSTA 

DATUM  ELEVATION  _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT 
SCREEN  DIAMETER  &  MATERIAL 
RISER  DIAMETER  &  MATERIAL  S<-\4<g 

GRANULAR  BACKFILL  MATERIAL  _ 

DRILLING  METHOD 


INSTALLATION  DATE 


>  PO(-' 
cP  PoC 


_  _ WELL  NUMBER 

3//  ^9^  LOCATION _ 

GROUND  SURFACE  ELEVATION  _ 


_ SLOT  SIZE 

BOREHOLE  DIAMETER 
ES  REPRESENTATIVE 
DRILLING  CONTRACTOR  _ 


La^(  ^ 


VENTED  CAP 


WELL  PROTECTOR 
GROUND  SURFACE y 


LOCKABLE  COVER 


STICK  UP: 


THREADED  COUPLING 


SOLID  RISER 

DEPTH  TO  TOP  OF  UPPER  - 

GRANULAR  BACKFILL 

DEPTH  TO  TOP  OF 
BENTONITE  SEAL 

DEPTH  TO  TOP  OF  LOWER  ^ 
GRANULAR  MATERIAL 

SCREEN  — ^ 


LENGTH  QE  SQUD 
RISER:  3 


LENGTH  OF  / 
SCREEN: _ ^ 

SCREEN  SLOT 
SIZE:  ^ 


TOTAL  DEPTH 
OF  MONITORING 
WELL:_3^S _ 


GROUT 


I  I  BENTONITE 

GRANULAR  BACKFILL 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE: 

BACKFILLED  WITH: 


STABILIZED  WATER  LEVEL 
BELOW  DATUM. 

MEASURED  ON  _ 


MONITORING  WELL 
INSTALLATION  RECORD 


ENGINEERING«SCIENCE,  INC. 


94DN0199.  03/01/94  at  10:22 


MONITORING  WELL  DEVELOPMENT  RECORD 


Job  Number;  730308.03000  Job  Name:  AFCEE-RNA 

Location  PNM  -  Person  Gen.  Station  by  Date:  3 -2 

Well  Identification  _  Measurement  Datum  “7  _ 

Pre-Development  Information  Time  (Startl:  )I30 _ 

Water  Level:  /-f/^ _  Total  Depth  of  Well: 

Water  Characteristics 

Color  _ ^Clear  V4Clou(fy 

Odor:  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _  • 

pH _ ^Temperature  (®C) _ 

Specific  Conductance  (pS/cm) _ 

Dissolved  Oxygen  (mg/L) _ 

Redox  (mV) _ 

Interim  Water  Characteristics 


Gallons  Removed  J _ 

pH  64' _ 

Temperature  f°C)  H  ^ _ 

Specific  Conductance(uS/cml  - 1  _ 

Dissolved  Oj^gen  fmg/Ll  t  71' _ 

Redox  (mV) _ ICfo  -H _ 

Post-Development  Information  Time  (Finish):_  /  13  0 

Water  Level:  J  j  9^ _  Total  Depth  of  Well:  ^  ^ 

Approximate  Volume  Removed:  '^3  ^  4c/ _ 

Water  Characteristics 

Color  ^  _ Clear 

Odor:  C^nd^  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH  V _ _ ^Temperature  (°C)  /  7-  Z _ 

Specific  Conductance  tuS/cm')  »  2.  Tj _ _ _ 

Dissolved  Oxygen  (mg/L) _ /-  ifi _ 

Redox  ImVI  '7 

Ck>mments; 


1  :\fonM\devclop.doc 


MONITORING  WELL  DEVELOPMENT  RECORD 


Job  Number:  730308.03000 
Location  PNM  -  Person  Gen,  Station 
Well  Identification  />!  P r  !  If 

Pre-Development  Information 

Water  Level:  3 


JobName:  AFCEE-RNA 

by  ()  fd  ^  Date.  1 "  i  ^ ^  ^ _ 

Measurement  Datum  f  c  ^ _ _ 

Time  f Start!:  OP  _ 

_  Total  Depth  of  Well:  ^  f  o  C 


Water  Characteristics 

CxAat/^i'/^L  _ Clear  (^lou^^ > 

CMor:  None  Weak  _  Moderate  '  Strong 

Any  Films  or  Immiscible  Material  _ 

pH_£j;£ _ ^Temperature  (®C)___/f:2 _ 

Specific  Conductance  tuS/cm!  ,  ^  _ 

Dissolved  Ojgrgen  fme^')  /  ^ _ 

Redox  (mV!  -  /  f .  ? _ 

Interim  Water  rhaTncteristics 

Gallons  Removed  Ue  J _ 

pH _ ‘a _ 

Temperature  (°C) _ /f  7 _ 


Specific  Conductance(pS/cm) _ 

Dissolved  Oxygen  (mg/L)_  /.V _ 

Redox  (mV!  ~  "22^  > _ 

Post-Development  Information  Time  (Finish!:  0^  ^ _ 

Water  Level:  ^  "  T  //-'! _  Total  Depth  of  Well:  7^^- 

Approximate  Volume  Removed:  / _ 

Water  Characteristics 

Color  _ (clear  Cloudy 

Odor:  CNone  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  ^  _ 

pH  C  •  _ ^Temperature  (®C)_JL^ _ 

Specific  (inductance  (jiS/cm) _ 

Dissolved  Oxygen  (mg/L!  /  / _ 

Redox  (mV) _ -  ^ 

Comments: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  ii-ll 
Sampling  Dates  _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  /)lp/ _ 

REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  _ ,  1998  /^/p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES  ^ 

WEATHER:  6o^h  A' _ 

DATUM  FOR  WAT^R  DEPTH  MEASUREMENT  flJescribel:  r"  7 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  UNLOCKED 

WELL  NUMBER  (IS  iv^01>  APPARENT 

STEK.  CASING  CONOTT^  IS:  _ 

INNER PVC  CASING  CONDITION  IS:  _ 

WATER  DEPTH  MEASUREMENT  DATUM  ^  -  IS  NOT)  APPARENT 
[  ]  DEHCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WrrHr./^...^yi-  Jl 

Items  Cleaned  (Lisf):  ,;// 


2(  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH  n..  _ 

Measured  with: _ 

WATER  DEPTH  ^ ' _ 

Measured  with:  /.,uV 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  t  /t-  i  w _ 

Odor:  n  ■  r<  t _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method:  Cu\  n, ,! _ 

Volume  ReWve^: 


Observations: 


WateA(slig^'-  veiy][cloud!y  -- — ^ 
Water  level  (rose  -  fell  ^no  chan^^ 
Water  odors:  - 


Other  comments: 


.FT.  BELOW  DATUM 


.FT.  BELOW  DATUM 


L:\foTins\gwsaix^le.  doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  ! _ (Cont'd) 

5[]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:. _ 

[  ]  Pump,  type: 

[  ]  Other,  describe; _ 

Sample  obtained  is  pC]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[]  ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Mrasured  With 

y  5/  5  5 


Temp  (°C) 


n  y 


/T3 


UUl 


!>' 


7.36’ 


■?  >f' 


Cf- 


Cond  (uS/cm) 


1:^ 


£L 


Do  (mg/L) 


^3 


OiS' 


^JT 


_ LI. 


Redox  (mv) 


L  2/^  -i 


hjn. 


gallons  purged 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  (2aibon  Dioxide 

(10)  Chloride 

Additional  Comments; 


7^1 


SAMPLE  CONTAINERS  (material,  number,  sizel:  y-/y 


J-t ,  s 


{.f\ 


9[  ] 


101  1 


ON-SITE  SAMPLE  TREATMENT: 


[  ]  Filtration:  Method _ 

Method _ 

^  Preservatives  added:  A// 

MelSd  .X7-7/j/ 

CONTAINER  HANDLING: 

[y]  Container  Sides  Labeled 
[  j  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


Containers; _ 

Containers; _ 

566’ t,'  /}<  'y 

Containers: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  C7'lh 
Sampling  Dates  _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL _ - 

(number) 

REASON  FOR  SAMPLING:  pq  Regular  Sampling;  [  ]  Special  Sampling^ 

DATE  AND  TIME  OF  SAMPLING:  _ ,  1998  _/£££_(^./p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  Cm'/  _ 4^/ ^  -  - 

DATUM  FOR  WATEk  DEPTH  MEASUREMENT  (Describe!:  'T o' 6  - 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  M  UNLOOCED 

wax  NUMBER  as  ililOT  APPAR^ 

STEEL  CASING  CONDITION  IS:__£l£__^ _ 

INNKl  PVC  CASING  CONDITION  IS:  - - 

WATER  DEPTH  MEASUREMENT  DATUM  aS*^-JS  NOT)" APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

Iff] 


2,^1 


Ml 


EQUIPMENT  CLEANED  BEFORE  USE  WITH /x/V.-o ,  Qj  .  7L‘>c'  Ol 


Items  Cleaned  tLisf): /? //  ,.fi n  ... 


PRODUCT  DEPTH  < 


FT.  BELOW  DATUM 


Measured  with:_ 
WATER  DEPTH  /- 3  ' 


Measured  with:  u-,.7cy  /fL*/  t 


FT.  BELOW  DATUM 


WATER-CONDmON  BEFORE  WLL  EVACUATION  OJescribe): 

Appearance:  rh,  u  A/ _ 


Odor:_ 

Other  Comments:, 


/  -  n 


Water  odors:  f 

Other  comments: _ 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  /h  f  _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  1  Bailer  made  of: _ 

\/t]  Pump,  type:^^ir'- , 

[  ]  Other,  describe: _ 


Sample  obtained  is  pC]  GRAB;  (  ]  COMPOSITE  SAMPLE 


6t]  ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp  (°C) 


n-i 


no 


ir-/ 


ly.  / 


loo 


7 .23 


7.27 


7.77 


/Jlj/irt 


Cond  (uS/cm) 


2-n 


•2-r3 


\4tch 


Do  (mfi2L) 


n  ' - 


Redox  (mv) 


kill. 


JXJ- 


H-y 


n.-,oy> 


gallons  purged 


3 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7M 


10  [  1 


SAMPLE  CONTAINERS  (material,  number,  sizeV  K  /  7 

ON-SITE  SAMPLE  TREATMENT: 


[  ] 


Filtration:  Method 


Method 


Preservatives  added:  f i?  ^ 


CONTAINER  HANDLING: 


I  1 

1' 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 


Containers: _ 

Containers: _ 

uo  /^ !  1-  >c‘-  ''7 

Containers:  ioOi-,/ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  hJ-'  I 
Sampling  Dates 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  AjfP _ 

REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLl^:  _ ,  1998 _ a.m./p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  r  r  UuL  ^  ^7  _ _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):  7^/" _ 


(number) 


MONITORING  WELL  CONDITION  : 

[  ]  LOCKED:  ^  ^ 


WELL  NUMBHI^-  IS  NOT)  APPARE 


UNLOCKED 


STEEL  CASING  CONDITION  IS: _ O. 


T 


INNER  PVC  CASING  CONDITION  IS:  C)^ 


WATER  DEPTH  MEASUREMENT  DATUM  OS’  -  IS  NOT)  APPARENT 
[  ]  DEHCIENCIES  CORRECTED  BY  SAMPLE  COLLECrrOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off  / 

1  ]  EQUIPMENT  CLEANED  BEFORE  USE  WnH/^W/O. 

Items  Cleaned  (List):  a  //  :  '/'a  .t,  ^  ^ 


21  ] 


3[  1 


4[  ] 


PRODUCT  DEPTH  n  ,  ^  -C 
Measured  with:. 


FT.  BELOW  DATUM 


WATER  DEPTH _ ^FT.  BELOW  DATUM 

Measured  with:  J  i  _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:.  _ _ _ 

Odor:  ^  _ 

Other  Comments: 


WELL  EVACUATION: 
Method: 


Volume  Removed:'  3  >  S  / _ 

Observations:  Water  (slightly  clou^c - ^ 

Water  level  (rose  -  fell  <no  change)"' 
Water  odors:  »  e, _ 


Other  comments: 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  /7\  _ (Cont'd) 


5[  ] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

1^  Pump, 

[  ]  Other,  describe: _ 


6[  1 


Sample  obtained  is  pC]  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-SriE  MEASUREMENTS; 

DIRECT  INSTRUMENT  READINGS _ 


Time 


Temp(°C) 


Cond  (uS/cm) 


Do  (mg/L) 


Redox  (mv) 


gallons  purged 


Ur 


HJl 


~l/a. 


iZJL 


ML 


.26  2 


/7-  / 

T7T 


.  IH 
ThT 


"I 


n-t 


LLL 


-2  7f 

TU 


-Do.  5 


Measured  With 


/)r('rt>fi  2-‘>0 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


8  pi 


SAMPLE  CONTAINERS  (material,  number,  sizel:  fr  ^ 

ON-SITE  SAMPLE  TREATMENT: 

[  ] 


Filtration;  Method _ 

Method _ 

Preservatives  added:  T6  6? 

Method 


'Jxl 


10  [  ] 


CONTAINER  HANDLING: 

[>^  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


Containers:, 

Containers:, 

Containers; 


O  ^  f  tr 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location 
Sampling  Dates  -z  '7! 'f/ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL _ ££J. 


REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  J  Special  Sampling 

DATE  AND  TIME  OF  SAMPLING:_Vll:fi _ 1998  /l/‘>  (i 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  c(iuf\  _ 

DATUM  FOR  WAlfcR  DEPTH  MEASUREMENT  (Describe): _ 


).m. 


(number) 


MONITORING  WELL  CONDITION: 

[  )  LOCKED:  1*0  UNLOCBCED 

WELL  NUMBmi  ^  IS  NOT)  APPAMNT 

STEEL  CASING  CONDITION  IS:  /)^ _ 

INNER  PVC  CASING  CONDITION  IS:  d  ^  _ 

WATER  DEPTH  MEASUREMENT  DATUM^  -  IS  NOT)  APPARENT 
[  ]  DEnCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off  / 

1  EQUIPMENT  CLEANED  BEFORE  USE  ■^  / ./  u  .  & 

Items  Cleaned  (List): 


2k:] 


3)lc] 


PRODUCT  DEPTH  /)/■/'  _ 

Measured  with: _ 

WATER  DEPTH _ 

Measured  with: _ 

WAim-CONDmON  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  ^  Ir/^  _ 

Odor:  <-i  /i,i  <- _ 

Other  Comments: _ 


WELL  EVACUATION: 

h^thod:  M 


Volume  Removed: _ 

Observations:  Water(i[sUghti^  very)*^!^! 


Water  levd  (rose  -  fell  -,^oc] 
Water  odors:  a  ‘‘a. 

Other  comments: _ 


.FT.  BELOW  DATUM 


.FT.  BELOW  DATUM 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:  _ 

[  ]  Piunp,type:^A--i?/«/T''’  c 

I  1  Other,  describe: _ 

Sample  obtained  is  pC]  GRAB;  [  )  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


DIRECT  INSn 

R.UMENTREADIN 

fGS 

Time 

Measured  With 

Temp  (»C) 

iK-o 

nj 

pH 

Q  It 

c.)i 

0  ^ f  0^  2 

Cond  (tiS/cm) 

/iin. 

Do  (mg/L) 

0.^^  - 

‘r  si  <5 

Redox  (mv) 

'  (!/■  r 

~m.o 

OC.^y, 

gallons  purged 

—L _ 

FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


in 

SAMPLE  CONTAINERS  (material,  number,  size): 

A,/ 

/ 

00 

ON-SITE  SAMPLE  TREATMENT: 

f  1  Filtration:  Method 

Containers: 

Method 

Containers: 

]  Preservatives  added:  f/'dt 

Containers: 

Method  Si/ y  'A  7/’  ^ 

9pa 

1 

CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

^  Containers  Placed  in  Ice  Chest 

10  [  ] 

OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  p!-'  ^ 

Sampling  Dates  ^'1/  ■‘j.y _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  7 _ 

(number) 

REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  _ ,  1998  a.m./p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  <r..  ^  A  ^ _  _ 

DATUM  FOB  WAfRR  DEPTH  MEASUREMENT  (Describe!:  t  i^^jo  jf-  5  >  ^  _ 


MONITORING  WELL  CONDITION: 

t  ]  LOCKED:  UNLOCKED 

WELL  NUMBER  aS  (KNCH^  APP^NT 

STEH.  CASING  CONDITION  _ 

INNER  PVC  CASING  CONDmONl!^:  ^  /c.  -  - 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -<1SJ^03^  APPARENT 
[  ]  DEHCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR  ^  0  /!  / 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  fdescribeV  ^  V 


O/hcclC'Ofr 

1  (  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Al  ^ .i/ 

Items  Cleaned  (List):  -ft,.  4^. 


2  [  ]  PRODUCT  DEPTH  /■>.-/.  _ ^FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH  /■  ?< _ ^ _ ^FT.  BELOW  DATUM 

Measured  with:  ,  A/Ptf-ffr _ 

/ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  _ 

Odor:  ^ _ 

Other  Conunents: _ 

4  [  ]  WELL  EVACUATION: 

Method:  _ 

Volume  Removed:  C-  .  _ 

Observations:  Water  ^slightly  >veiy)do<i^ 

Water  WdTrose  -  fell(^o  change)  • 

Water  odors:  h  >  ^  (f _ 

Other  comments: _ 
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51  1 


Groundwater  Sampling  Record 

Monitoring  Well  No.  1 _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[  i  Pump,  ' 

(  ]  Other,  describe: _ 


61  1 


Sample  obtained  is  pC]  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp  (°C) 


iiii. 


fl.6 


ns 


£■  ■  V"3 


6.y/ 


Cond  (ixS/cm) 


■-/V7_ 


JM- 


.n? 


Do  (mg/L) 


'ilSl 


2-U 


'Wail 


Redox  (mv) 


/9y 


JllSL 


gallons  purged 


±. 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(21  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7[  ] 
81  1 


SAMPLE  CONTAINERS  (material,  number,  size):/.  '  c,k  a  ^  fi- 


ON-SITE  SAMPLE  TREATMENT: 


[  1 

Filtration:  Method 

Containers: 

Method 

Containers: 

Preservatives  added:  Ha  , 

Method  « .  f  /  h,.  /, 

/ 

Containers:  " 

9  [  ]  CONTAINER  HANDLING: 

[y)  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
Y\  Containers  Placed  in  Ice  Chest 


101 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  ^  /j  ik.  ^ 
Sampling  Dates  7  / _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  J  Special  Sampling; 
DATE  AND  TIME  OF  SAMPLING:  1-2^ 1998  a.m.fp. 

SAMPLE  COLLECTS)  BY:  i''\  of  Parsons  ES 


(number) 


WEATHER: 


y  f:  r  ^  ^ 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):. 


4JLL 


C',/  V 


MONITORING  WELL  CONDITION: 

[/]  LOCKED:  t  1  UNLOCKED 

WELL  NUMBER  aS  -(^OT)  APPAREN^ 

STEEL  CASING  CONDITION  IS:  /-'  _ 

INNER  PVC  CASING  CONDHTON  lS:  7  /■  ^  7 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  J({S  NOTVAPPARENT 

[  ]  DEnCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):_Ai£.l_ 


Check-off 

in 


EQUIPMENT  CLEANED  BEFORE  U^E  WITH 

Items  Cleaned  (List):  /<--/  oi^  „  // 


. 


2[  ] 

PRODUCT  DEPTH 

FT.  BELOW  DATUM 

Measxuod  with: 

WATER  DEPTH 

FT.  BELOW  DATUM 

Measured  with:  f/  -  4 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Annearance:  n, ,  /  /  ^ 

Odor: 

Other  Comments: 

4[  ] 

WELL  EVACUATION: 

Method: 

Volume  Removed:  ^  / 

Observations:  Water  (slightly  -  very) 

Water  level  (rose  -  fell(^no  change). 
Water  odors:  A  _ 


Other  comments: 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  ^ _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


(  ]  Bailer  made  of: _ 

i  Pump, type: 


.r  ■  V 


I 


]  Other,  describe:. 


6[  1 


Sample  obtained  is  pC]  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-Srre  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 

Measured  With 

Temp  (“O 

IV‘  $ 

/y 

h-i 

b- 4 

n- 7 

pH 

<./u<  ■ 

5 

Cond  (|xS/cm) 

.  oil 

.  on 

.  o-i'/ 

Do  (mg/L) 

l.o^_ 

cy-^f 

0  1  1 

O  .L  V  _.. 

. 

Redox  (mv) 

hi-  .1 

gallons  purged 

J. _ 

H 

0 

. 2_ 

FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7  I  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:/"  Kt'Va/ 


8  (  ]  ON-Srre  SAMPLE  TREATMENT: 


[  ] 

Filtration;  Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added:  .  j  ,  _ 

Method  . 

Containers:  ■■  i"  b 

9[]  CONTAINHl  HANDLING: 

Container  Sides  Labeled 
[  j  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  REG 


^ T"  //  ^ 

Sampling  Location  r  “ ' ' 

Sampling  Dates  "^'T- 1 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  /h  ^ _ 

REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1998  ^-'^7^5'  (£in./p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES  . 

WEATHER:  <0-. /./t^  U-.„Pu  1  ^ - 

DATUM  FOR  WATl^  DEPTH  hfeASUREKfeNT  fl3escribel:  T  ^  ^  > 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  ,  -  '  . 

WELL  NUMBER  QS  (lSI>^  APPARENT 
STEEL  CASING  CONDITION  IS: 

INNER  P VC  CASING  CONDITION  fS: 


[  ]  UNLOCKED 


WATER  DEPTH  MEASUREMENT  DAfUM  (IS(-TS  NO^  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONTTORTNCt  WELL  REQUIRED  REPAIR  (describe!:  i 


Check-off 

1  i;(i  EQUIPMENT  CLEANED  BEFORE  USE  WITH 

Items  Cleaned  (List!:  / 

/ 


PRODUCT  DEPTH 

FT.  BELOW  DATUM 

Measured  with: 

WATER  DEPTH  1  .  i';' 

FT.  BELOW  DATUM 

Measured  with:  5 '  c.f  < 

/  A  4  / 

3  [  ]  WATER-CONDITION  BEFORE^LL  EVACUATION  (Describe): 

Appearance:  ^  /  _ 

Odor:  _ 

Other  (!k>mments: _ 


4[  1 


WELL  EVACUATION: 

Method:^ 


Volume  Removed:  _ 

Observations;  Water  (slightly  -  very>-dfi^f  T?^^  . 

Water  level  (rose  -  fell  (no  change) . 
Water  odors:  A  m  ^  — _ 


Other  comments; 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  ^ _ (Cont'd) 

5[]  SAMPLE  EXTRACTION  METHOD: 

[  J  Bailer  made  of: _ 

Kl  Pump,type:_ 

[  ]  Other,  describe: _ 

Sample  obtained  is  PQ  GRAB;  [  ]  COMPOSITE  SAMPLE 

6[  ]  ON-SriE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


I  ^  I  I  7  I 

FIELD  CHEMISTRY  RESULTS 


Additional  Comments: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  -f  P — i'  ^ 
Sampling  Dates  1  •  2-/  ' 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING;  pC]  Regular  Sampling;  [  J  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  _ ,  1998  0?i<r  t 

SAMPLE  COLLECTED  BY;  of  Parsons  ES  ^ 

WEATHER:  5  _ 

DATUM  FOR  WATfeR  DEPTH  MEASUREMENT  (Described  'i  c’C. 


rnyp-m. 


(number) 


MONITORING  WELL  CONDITION; 

[  ]  LOCKED:  [A  UNLOCKED 

WELL  NUMBHl  aS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  <■//-/'  _ 

INNER  PVC  CASING  CONDITION  iS:  .  / 

WATER  DEPTH  MEASUREMENT  DATU^.*^-  IS  NOT)  APPARENT 
[  ]  DEHCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
I  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe);__!V21^ 


Check-off 

1  p(]  EQUIPMENT  CLEANED  BEFORE  USE  WITH /■>».,>'. /I  _ 

Items  Cleaned  (List):  f)  n  ^  , 


2  ]  PRODUCT  DEPTH  /1//4 _ _ _ ^FT.  BELOW  DATUM 

Measured  \vi(h;  - hi  i  /  ^  ,./ ,  /S  _ _ 

WATER  DEPTH  '  _ ^FT.  BELOW  DATUM 

Measured  with:  r  6/  .-{Ar  r/  _ 

3  y  ]  WATER-CONDmON  BEFORE  WELL  EVACUATION  (Describe): 

ApDcarance:  /^r  _ 

Odor:  h  o  t _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION: 

Method: ^  _ 

Volume  Removed:  ^  lUn _ 

Observations:  Water  (slightly -very) 

Water  level  (rose  -  fell  -(nojchang^ 

Water  odors:  _ 

Other  comments: _ 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  P'/W/  Ai/f  (Cont’d) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of:_ 
[/]  Pump, type:_ /'-I' 
t  ]  Other,  describe:. 


6[  J 


Sample  obtained  is  pC]  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-SriE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Time 


Measured  With 


Temp(°C) 


(f-l 


tr.y 


'  f 


Ik  '/  - 


Cond  (uS/cm) 


! 


Do  (mg/L) 


UJA. 


1  . 6 


ru 


Redox  (mv) 


-  Xil.l 


gallons  purged 


■>'  O 


FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(g)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7[  ] 

8[  1 


9[  ) 


10  [  ] 


SAMPLE  CONTAINERS  (material,  number,  sizel:  V  /•'fc  ^  ^  c  -  ‘  ^3 

/  ^  0  ^  ^  /I li  4^  f  ^1.  /y 

ON-SITE  SAMPLE  TREATMENT: 


[  ]  Filtration:  hfethod _  Containers: _ 

Method _  Containers: _ 

[/]  Preservatives  added:  /»>,,/>. 

Method /fwAui 4 _  Containers: a,! 

'Jt'fi/  Ift-i}  ‘/CVfi.f  ff'iy 

CONTAINER  HANDLING: 

[>]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[y]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  t^T-n  / 
Sampling  Dates  ^ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  _ ,  1998  liaOfi  a.m./p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  .  7‘f  u  ,  ^ A  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  rPescribel:  7ar  a/'cy.r,.^ 


(number) 


MONITORING  WELL  CONDITION: 

[  I  LOCKED:  - ^  [Jf  UNLOCKED 

WELL  NUMBER  aS  nSNOT)^PARENT 

STEEL  CASING  CONDTR^ \S>-.  f,  ,  _ 

INNER  PVC  CASING  CONDmOI^IS:c  _ 

WATER  DEPTH  MEASUREMENT  DATUM  aS  -^SNpT)  APPARENT 
t  ]  DEnCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  Hi  7r.  A  . 

Items  Cleaned  (List):  o..//  '  / 


2[  1 

PRODUCT  DEPTH  ,  n  r 

FT.  BELOW  DATUM 

Measured  with: 

WATER  DEPTH  1 

FT.  BELOW  DATUM 

Measured  with:  S  /.ft  J-,  ,■  c, ,  /  /  „  /•.-i 

3[  ] 

WATER-CONDmON  BEFORE  WELL  EVACUATION  (Describe): 
AoDearance:  5  /  c  r'' 

Odor:  />  g/  c 

Other  Comments: _ 

4[]  WELL  EVACUATION: 

Method:  A-.>/7 _ 

Volume  Remov^:  ---  _ 

Observations:  Water  ^igl}t]^  -  very)  clowjy- — . 

Water  level  (rose  -  fell  change) 

Water  odors:  _ 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  i  Pump,  type:^'^**^'**' 

I  ]  Other,  describe: _ _ 

Sample  obtained  is  pC]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[]  ON-SITE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


FIELD  CHEMISTRY  RESULTS 


Additional  Comments: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  3^  ^ 

Sampling  Dates 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL _ Sfi  3 _ 

(number) 

REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ?  'lo  -  1998  iloO  a.m./p.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  ES 

WEATHER:  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribe):  f  tr  J  f  /  i>  f  ^  ^  ^7 _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCBCED:  (Y  UNLOCKED 

WELL  NUMBmi  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  ^  _ _ 

INNER  P VC  CASING  CONDITION  IS:  C>lL 

WATER  DEPTH  MEASUREMENT  DATUM  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off  . 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  k  ,  /)  f  .  ..  /  pi 

Items  Cleaned  (Listl:  ^ _ {_ _ 


2  [  ]  PRODUCT  DEPTH  p;  _ ^FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH  _ ^FT.  BELOW  DATUM 

Measured  with:  r>y _ l-rs  -  ^  _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:*^  </  _ 

Odor:  a  ,4  f _ 

Other  Comments; _ 

4[]  WELL  EVACUATION: 

Method:  h  P _ 

Volume  Removed:  ^  ^c-/ _ _ 

Observations;  Water  (slightly  -  very)'elOH<fy  c 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  _ 

Other  comments; _ 
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51  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  5^-  3> _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:. 


[/f]  Pump,  type:_ 

[  ]  Other,  describe: _ 


61  ] 


Sample  obtained  is  PQ  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-SriE  MEASUREMENTS: 

DIRECT  INSTRUMENT  READINGS 


Measured  With 

Temp  (»C) 

n.a 

mm 

n- 1 

m 

pH 

7-^a 

rmusd 

asm 

BBI 

,'>5/ 

wsm 

Do  (mg/L) 

am 

3  2- 

2,.  O 

7 

Redox  (mv) 

Bm 

BEBEI 

-L _ 

3 

f 

s 

FIELD  CHEMISTRY  RESULTS 


Analyte 

Dilution? 

Concentration 

Observations/Notes 

(1)  Sulfate 

(2)  Sulfide 

(3)  Nitrate 

(4)  Nitrite 

(5)  Manganese 

(6)  Ferrous  Iron 

(7)  Total  Iron 

(8)  Alkalinity 

(9)  Carbon  Dioxide 

(10)  Chloride 

Additional  Comments: 


7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size!:  (T  <Lr,  .  /  I  i'-fcr 


81  ] 

ON-SITE  SAMPLE  TREATMENT: 

[  1  Filtration:  Method 

Containers: 

Method 

Containers: 

1/^  Preservatives  added:  (;,T^x-  c 

Method 

Containers: 

9[  ] 

CONTAINER  HANDLING: 

[)4  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

1^  j  Containers  Placed  in  Ice  Chest 

10  [  I 

OTHER  COMMENTS: 
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ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


-Knolii  i^PD, DA  J>fei Vllift &Ulluii7AUL-A (S 1-0^)  ' 


16 


] 


pr-i».  I 

NO 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


m 


<DO 


ISiZ 


EACH  DR/700  Measurements: 


Analyte 

Range 

Dilution 

Reading 

Concentratipn 

Blank*''*' 

Ferrous 

50.01.1 

0-5.10  mg/L 

. 1 

1-^/ 

_ 1  _ 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

( 

_ _ 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

( 

_ 1  C _ 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

(D.U>' 

0.  _ 

mg/L 

DI 

1 

mg/L 

DI 

EACE  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


VOO  1  L 

^  Titrate  with  | «-  »  NH2SO4 


^  0 

digits 

digits 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  =  I  iS 


CEEMetrics  Color  Tests: 
Ammonia 


Technician: 


3 


_ppm 


h/ 


Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SUE  MEASUREMENTS 

BACH  AND  CHEMetrics  ANALYSES  .  /=T-1/' 

If. .  .1.  nmi,  nv  Siirvio^  f  < ^ 


SAMPLE  DATE 

)l  Jim  V 

TIME  SAMPLED 

nnr 

TIME  ANALYSIS  START 

U  ro 

SAMPLE  I.D. 

AvW-M 

1 

TIME  ANALYSIS  END 

UoQ  _ 

FILTERED  (circle) 

NO 

COLOR/ ODOR: 


HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank*'-'^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

/ 

mg/L 

sample 

I 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

O 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

/ 

mg/L 

DI 

mg/L 

DI 

BACH  Titrations: 

Alkalinity  Sample  Size  =  I  ^ 
Phenolphthalein  Alkalinity 
BGR 


Titrate  with 

Li  NI 

O 

digits 

\kC, 

digits 

_ lA/n _ 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


/■■X  6 


CHEMetrics  Color  Tests: 
Ammonia 


Technician; 


O  (  ppm 


^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


> 


SAMPLE  DATE 
SAMPLE  LD. 


FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
rii  III  I  ^nr  RTfriiiirr  n^***""- 


— I 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


ZS2 


il^ZX 


NO 


Clt¥L  [  /VD 


C>VOV^ 


HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank*'’**' 

Ferrous 

50.01.1 

0  -5.10  mg/L 

7 

^.04_ 

ocf 

mg/L 

sample 

- ( - 

^  mg/L 

sample 

Manganese  " 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

/ 

mg/L 

Dl  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

~r~z 

'/6.  O^Q_ 

0,0>f)<P _ 

mg/L 

Dl 

' _ m!k 

Dl 

[oD 


HACH  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with  f  -  6  N  H2SO4 


n 

digits 

A 

digits 

- ^ - 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


SAMPLE  DATE 


SAMPLE  LD. 


FILTERED  (circle) 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 


TIME  SAMPLED  j 

TIME  ANALYSIS  START  /S 
TIME  ANALYSIS  END  /  C  UU 


COLOR /ODOR:  C  O  OOO^ 


HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

.Maaganesc 

52.13.1 

0  -  20.0  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

HACH  Titrations: 
Alkalinity  Sample  Size  = 


Phenolphthalein  Alkalinity 


BGR 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

Technician 

^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


r 


ON-SUE  MEASUREMENTS 
CH  AND  CHEMetrics  ANALY 
ri  I  III  I  iriTi  ITT  rii  lirr  AOr.A  rSTUXiV 


EACH  AND  CHEMetrics  ANALYSES  ajC\MJ^  C 

r^n..  A-ftP.A  CSSMff,  I  ^ 


SAMPLE  DATE 
SAMPLE  LD. 
PTLTERED  (circle) 
COLOR /ODOR: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


II.  I 


NO 


ELACH  DR/700  Measurements: 


Analyte  Program _ Range 


f^O  c^OoTU 


Ferrous  50.01.1  0  -  5.10  mg/L 

Manganese-^  52.13.1  0-20.0  mg/L 

Sulfate  45.000  0  - 100  mg/L 

Sulfide  61.12.1  0-0.600  mg/L 

HACH  Titrations: 

Alkalinity  Sample  Size  = 
Phenolphthaleii 
BGR 


Dilution  Reading 


Concentration 


Blank*'-’^ 


1 

3.1  o 

0.(0 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

.  (  ... 

_ 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

1 

mg/L 

DI 

\ 

mg/L 

DI 

Titrate  with 

NH2SO4 

0 

digits! 

digits 

■ 

total  digits  j 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


■frt 


_££m 


Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

'  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


SAMPLE  DATE 
SAMPLE  I.D. 


FILTERED  (circle) 
COLOR /ODOR; 


ON-SITE  MEASUREMENTS 
BACH  AND  CHEMetrics  ANALYSES 
Fr  r  111  MFFi  FT  Tii  irirr  ptatimi.  AOC-A  (KlUXtV 


il^lC 


p{'{L 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


NO 


D'OcJ^ 


BACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank*'-*’' 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

0^X1' 

0-X7- _ 

mg/L 

sample 

mg/L 

sample 

Kfengaliwe' 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

-  -  ^ 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

/  . 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

m^c>c><c> 

mg/L 

DI 

mg/L 

DI 

[  (j?0 


HACH  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with  /  <  ^  N  H2SO4 


>  P 

digits 

Ibl 

digits 

UJ . 

total  digits 

Digit  Multiplier  X  Total  Digits  -  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ajnmonia 

Technician: 

^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


S  >  PP^- 


1- 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
ri  I  III  I  inTj  TTTf  "Jinirr  Btatinii.  AOr-A  (RTUXI) 


il^lC 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR; 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


I  CP 


NO 


HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank“'-‘^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

I 

0 

mg/L 

sample 

mg/L 

sample 

-.Manganese 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mgT. 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

9  9- 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

SuhBde 

61.12.1 

0  -  0.600  mg/L 

0 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


Ac? 


Titrate  with 


U 


■3, 


Z7- 

digits 

digits 

total  digits 

NH2SO4 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ip 


ON-SITE  MEASUKEMENTS 
HACH  AND  CHEMetrics  ANALYSES 


SAMPLE  DATE  | _ ; 

SAMPLE  I.D.  I  AAf 

FILTERED  (circle)  ^ 

COLOR /ODOR:  Cl 

EL\CH  DR/700  Measurements 


TIME  SAMPLED  C?^P>C> 

TIME  ANALYSIS  START 
r^/  {a  TIME  ANALYSIS  END  C 


c  i  G>r/L  j  (larr^AJ 


_  ▼>  _  _  _t*  . 


EACH  Titrations: 
Alkalinity  Sample  Size  = 


Phenolphthalein  Alkalinity 


BGR 


Titrate  with  >  <  ^  N  H2SO4 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

Technician 

^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


COLOR /  ODOR;  ^  j  OY? 

HACH  DR/700  Measurements: 


HACH  Titrations:  ^ 

Alkalinity  Sample  Size  =  Titrate  with  !  «  ^>  NHjSO. 

Phenolphthalein  Alkalinity 
BGR 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

Technician: 


^  Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I  o 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
ri  I  111  I  IfTTi  TTT  Tinirr  AOr-A 


ll^lC 


SAMPLE  DATE 
SAMPLE  LD. 
FILTERED  (circle) 


/YEl 


NO 


COLOR  /  ODOR;  ^  f\j  ^  d{}C>*^ 

EL^CH  DR/700  Measurements: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


TXrr- 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank*'-'^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

1 

sample 

mg/L 

sample 

tMangSSese 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

1 

I  ^ 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

57TTE 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


o 


K . 


Titrate  with 


1  0  digits 

:,\o  digits 

0  total  digits 

NH2SO4 


Digit  Mmtiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


123 


CHEMetrics  Color  Tests: 
Ammonia 


Technician: 


Sulfate,  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


APPENDIX  D 

BIOSCREEN  MODEL  INPUT  AND  OUTPUT  AND 
SUPPORTING  CALCULATIONS 


Site  FT- 16,  Tyndall  AFB 

Soluable  Mass  Claculation  for  BIOSCREEN  Model 
Prepared  by  Brad  Lewis 
9/11/98 


Koc  for  Benzene  =  79  L/kg  (fuels  protocol  for  benzene)  =  Organic  Carbon  Partion  Coefficient 
TOC  =  1243.3333  average  total  organic  carbon  (mg/kg)  from  site  data 

FOC  0.0012433  fraction  organic  carbon 

Kd  for  Benzene=  (foe)  (Koc)  = 

KD=  0.0982233 

Kd  =  soil  concentration  /  water  concentration  =  ug/kg  /  ug/L 

Cw=  71  ug/L  from  site  data  (MP-4  1998) 

Cs=  6.9738567  ug/kg 

0.0069739  mg/kg 

soluble  mass  (kg)  =  (cubic  feet  of  contaminated  soil  area)(28.3  L/ft3)(bulk  density)(Cs)(10-6kg/mg) 

27200  area  (ft2)  of  excessively  contaminated  soil  from  1995  BCM  data 
4  thickness  (ft) 

28.3  L/ft3 

1.7  bulk  density  (kg/L) 

0.0069739  Cs  (mg/kg) 

0.000001  kg/mg 

0.0365037  soluble  mass  (kg) 
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DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg/L  at  Z=0) 


Inpul 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg«.  at  Z=0) 


,  DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  (mg/L  at  Z=0) 


DISSOLVED  HYDROCARBON  CONCENTRATION  ALONG  PLUME  CENTERLINE  al  Z=0)  c 

Distance  from  Source  (ft)  _ '  _ ^ ^ 

tYPE  OF  MODEL  I  0  I  38  I  75  1  113  '  I  150  1  IsS  225  263  300  338  ■  375 


